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PART  III. 


Of  the  Natural  Hiftory  of  the 
Prevailing  Strata,  and  of  the 
principal  and  moil  intereil- 
ing  Phasnomena  upon  and 
\vithin  the  furface  of  our 
Globe. 


a gentleman  takes  a walk  through 
his  eftate,  or  rides  from  home,  he  be- 
holds various  phaenomena  upon  the  face  of  the 
globe,  which  furpafs  his  comprehenfibn.  In  one 
place,  he  fees  the  rocks  difpofed  in  regular  ftrata, 
but  when  he  advances  a little  way  forward,  that 
beautiful  regularity  is  broken,  and  nothing  ap- 
pears but  diforder  and  confulion. 
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Now,  it  appears  to  me  very  unaccountable,  and 
much  to  the  difgrace  of  philofophy,  that  we  (hould 
live  fo  long  upon  the  face  of  this  globe,  derive  all 
our  nourifliment  and  all  our  conv.eniencies  from 
it,  and  yet  look  upon  the  phgenomena  which  it 
exhibits  with  an  unintelligent  gaze. 

There  is  no  room  for  this  complaint  in  the 
'other  kingdoms  of  nature.  A truly  intelligent 
and  fuccefsful  fpirit  of  enquiry  and  refearch  has 
made  great  and  w'onderful  progrefs  in  other 
branches  of  natural  knowledge ; but  we  are  ftill  in 
a ftate  of  infancy  with  regard  to  Mineral  fcience.' 

Many  fine  things  indeed  have  been  faid  upon 
this  fubject  by  confident  fyftematic  theorifts,  and 
by  ftudious,  but  inexperienced  philofophers,  which 
are  difproved  by  obfervation  and  experience.  It 
may  be  held  as  a maxim,  that  extenfive  and  fa- 

t 

tisfadtory  knowledge  of  this  fubjeft  is  not  to  be 
gained  at  home. 

Our  powers  are  weak,  limited,  and  imperfedt, 
, and  the  fubjed  is  vaft,  comprehenfive,  and  vari- 
ous ; and  therefore  we  cannot,  in  the  retreats  of 
philofophic  retirement,  bring  it  near  enough  to 
examine  fads.  If  we  would  with  to  attain  com- 
petent degrees  of  knowledge  in  the  hiftory  of  the 
ipineral  kingdom,  we  muft  furv'^ey  its  territories, 
we  muft  follow  the  example  of  eminent  profici- 
ents in  other  branches  of  natural  hiftory,  who 
take  a fmall  portion  of  the  fubjed:  of  their  en- 
quiries 
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‘ quiries  at  a time,  and  pati^tly  examine  all  its 
parts  piece-meal,  by  which  method  many  ufe- 
ful  and  curious  difcoveries  are  made  in  the 
' animal  and  vegetable  kingdoms.  I haVe  in  fome 
meafure  followed  this  method  in  my  hiftory  of 
the  mineral  kingdom ; and  as  I have  feen  much, 
I {hall  {late  a confiderable  numb.er  of  fafts,- 
drawn  from  my  own  obfervation  and  expe- 
rience, for  the  entertainment  and  inilrudlion  of 
the  intelligent  naturalill. 

In  the  profecution  of  this  defign,  I will  obferve 
the  following  method.  . 

I.  I will  take  a general  view  of  the  prevail- 
ing rocks  and  ftrata  of  this  ifland,  to  fee  which 
of  them  are  regularly  ftratiiied,  and  which  of 
them  are  not,  with  the  dilFerent  degrees  of  llratifi- 
cation. 

II.  I will  give  the  natural  hiftory  of  the  ftrati- 
fication  of  our  globe,  of  the  bearing,  flope,  and 
continuity  of  the  regular  ftrata,  and  of  the  fif- 
fures,  chafms,  flips,  and  other  interruptions  of 
that  regularity. 

III.  I will  examine  part  of  the  modern  fyftem 
of  Count  Buffon,  &c.  upon  this  fubjedl,  to  fee 
how  it  correfponds  with  the  real  ftrudlure  of  the 
fuperficies  of  our  globe. 


IV. 


r 
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IV.  I will  treat  of  the  natural  hiftory  of  moun- 
tains— of  their  interior  and  exterior  ftru6ture  ; 
and  I will  examine  and  explain  the  external  phe- 
nomena of  mountains,  and  of  their  glens  and  ex- ' 
cavations  ; and  I hope,  that  what  I have  to  offer 
upon  this  fubjedt  will  convey  light  and  convic- 
tion to  the  intelligent  and  candid. 

V.  I will  examine  the  nature^  fize,  figure,  and 
quality  of  the  larger  grains  and  fragments  which 
are  found  in  the  compofition  of  our  rocks  and 
fhrata. 

0 

VI.  I will  fele£t  fome  particular  ftrata  for  exa- 
mination. 

I. 

VII.  I will  offer  a few  obfervations  concerning 
feveral  other  interefling  fubjedls  relating  to  the 
mineral  kingdom,  among  which  is  a treatife  on 
Volcanoes. 

In  purfuing  the  method  laid  down,  I am 

i- 

I.  To  begin  by  taking  a general  view  of  the 
prevailing  rocks  and  ftrata  of  this  ifland,  to  fee 
which  of  them  are  regularly  ftratified,  and  which 
of  them  are  not,  with  the  different  degrees  of  ftra- 
tification.  And  I will  begin  with  the  whinny 
and  the  argillaceous  regularly  ftratified  moun- 
tain 
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tain  rock,  for  no  other  reafon  but  becaufe  there 
is  more  of  it  found  in  Scotland  than  of  any  other 
kinds. 

The  regularly  ftratified  mountain  rock  may  be 
divided  into  feveral  fpecies  or  varieties,  as, 

1.  Such  as  is  found  in  regular  ftrata  of  midd- 
ling thicknefs,  ftrong,  hard  and  heavy,  common- 
ly of  a black  or  blackifh  grey  colour.  This  ftone 
is  generally  mixt  with  grains  and  particles  ol 
quartz,  Ihirl,  and  iron,  though  frequently  in  par- 
ticles fo  fmall  and  fo  well  mixed  as  not  to  be  vi- 

» ‘ 

fible  to  the  naked  eye.  This  variety  is  common 
in  many  parts  of  Scotland,  in  high  and  low  lands, 
and  is  called  whinjione^  but  though  regularly 
ftratified,  it  is  frequently  too  hard  and  ftrong  to 
be  commonly  quarried  for  ruble-ftones. 

2.  A fort  thinner  bedded  than  the  former,  and 
feldom  quite  fo  hard ; neverthelefs,  this  variety  is 
much  of  the  fame  quality  and  colour  ; it  is  al- 
ways regularly  ftratified,  and  commonly  makes 
excellent  ruble-ftone  for  building. 

There  is  a curious  variety  of  this  ftone  foun^ 
in  the  Highlands,  and  in  feveral  places  in  the 
north  and  fouth  of  Scotland,  which  may  be  cal- 
led ftreaked  or  ftripped,  each  ftratum  of  the  rock 
tieing  compofed  of  feveral  ftrips  of  different  co- 
lours. 
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lours,  commonly  white  and  black  alternately, 
frequently  white  and  grey,  and  fometimes  diffe- 
rent fhades  of  a lighter  and  darker  grey.  Some 
of  thefe  ftreaks  are  not  above  the  eighth  part  of 
an  inch  thick,  and  fome  are  up  to  half  an  inch  ; 
but  what  is  moft  remarkable  of  this  Gripping  is, 
that  the  thinneft  of  thefe  ftreaks  fpread  out  the 
whole  breadth  of  the  ftratum  of  ftone  regularly, 
fo  that,  when  you  fee  a clean  fedion  of  one  of 
thefe  ftones  broke  acrofs  the  bed  of  the  ftrata, 
thefe  variegations  have  much  the  appearance  of 
fine  ftripped  cotton  or  other  ftuffs. 

3.  Hqftle-whin,  or  the.  indurated  haftle-colour- 
ed  argillaceous  ftrata,  of  which  there  are  confi- 
derable  varieties ; fome  of  which  have  a fine  clofe 
uniform  texture,  thin  bedded,  and  often  contain- 
ing diftind  impreffions  of  various  fmall  plants 
between  the  laminae  or  folds  of  the  ftrata,  and 
fome  are  of  a more  coarfe  and  grilly  texture  ; 
and  the  coarfer  forts  are  generally  found  in 
thicker  beds  than  the  former. 

4.  Alh-coloured  argillaceous  mountain  rock  ; 
fome  varieties  of  which  are  found  more  hard  and 
ftrong  than  the  haftle,  and  fome  more  foft  and 
tender. 

This  fpecies  or  variety  of  the  mountain  rock 
is  very  common  in  many  parts  of  the  high  and 

lowlands 
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lowlands  of  Scotland ; and  it  is  generally  difpof- 
ed  in  thin  and  very  regular  ftrata. 

r 

5.  Argillaceous  ftrata  of  a purple  and  a pur- 
plifh  brown  colour,  of  which  there  is  a great 
variety  both  in  refpedt  of  quality  and  colour ; 
fome  of  it  being  indurated  to  a confiderable  de- 
gree ; but  much  of  the  purplifh  argillaceous  llra- 
ta  are  foft  and  tender,  and  of  a marly  texture,  apt- 
to  decompofe  or  diffolve  to  clay  when  expofed  to 
the  air  and  weather.  With  this  fpecies  or  varie- 
ty may  be  ranked  all  the  brown  and  reddilh 
brown  argillaceous  ftrata,  of  which  there  are' 
great  varieties ; but  as  they  differ  little  in  quality 
and  texture,  and  the  diverftty  of  colour  is  end- 
lefs,  I reckon,  that  it  would  be  as  ufelefs  as  it 
would  be  difficult  to  enumerate  them  all ; but 
they  are  generally  all  regularly  ftratified. 

6»  Blue,  purple,  afh-coloured,  and  grey  ftrata, 
of  a fine  fmooth  grain,  and  of  a flaty  or  laminated 
texture.  The  Hate  rocks  are  generally  compofed 
of  fine  particles,  and  thefe  particles  are  as  finely 
put  together,  the  ftrata  of  them  being  extremely 
regular,  and  of  a fine  laminated  ftrudure,  eafily 
fplit  or  cloven  with  the  grain,  yet  fo  ftrong,  as 
with  difficulty  to  be  broken  tranfverfely  to  the 
bed  of  the  ftone.  We  may  reckon,  that  the 
flate  rocks  are  ftratified  in  the  higheft  degree  of 

VoL.  II.  B perfedlion  j 
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perfeQion ; and  from  the  finely  laminated  tex- 
ture of  the  ftrata,  they  cleave  fo  thin  and  regular 
as  to  make  a light  durable  and  elegant  covering 
for  our  houfes.  The  fine  blue  flate  of  Efdale 
and  Ballachylilh,  in  the  Highlands  of  Scotland, 
are  well  known,  and  the  blue  flate  of  Stobo  in 
Tweedaie  is  alfo  vi''ell  known  ; but  there  is  a fine 
purple  flate  rock  near  Tombay,  above  Callender 
in  Monteith,  which  is  not  fo  commonly  known. 
This  is  a plentiful  flate  rock  of  excellent  quality, 
and  of  a rich  purple  colour,  which  makes  a moft: 
elegant  and  beautiful  roof ; but  only  a little  of 
the  loofe  and  fliattery  furface  of  this  rock  has 
been  worked. 

They  have  not  opened  the  quarry  to  any  depth 
to  get  good  and  folid  flate. 

Thefe  flates  may  be  carted  to  Stirling-Bridge, 
and  then  conveyed  by  water  to  any  part  of  Bri- 
tain. 

7.  Plate  and  fchiftus,  of  which  there  is  a 
great  variety,  and  a great  quantity  in  many  of 
our  mountains  and  valleys.  Some  varieties  of 
the  fchifts  or  fliivers  are  of  the  fame  colour  and 
quality  as  the  flates,  the  only  diftinguifliable  dif- 
ference being  in  the  ftratification.  The  ftrata  of 
flate  are  found  as  regular  and  as  finely  laminated 
as  ftone  can  be  f but  the  plates  and  fliivers  on 
the  contrary  frequently  exhibit  nothing  but  a 
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.confufed  irregular  mafs  ; feme  of  it  as  if  it  were 
half  flratified,  and  a great  deal  of  it  without  the 
leafl:  appearance  of  ftrata  ; and  when  there  is  an 
approach  to  regular  ftratification,  it  is  to  be  ob- 
ferved,  that  the  (tone  itfelf  approaches  to  the  qua- 
lity of  Hate.  I obferved  before,  that  there  is 
more  of  the  argillaceous  than  of  any  other  parti- 
cular fpecies  of  rock  appearing  in  this  country  ; 
and,  among  the  varieties  of  it,  the  fchiftus  is  the 
only  one  that  is  not  very  regularly  ftratified. 

There  is  a great  variety  of  the  fchiftus,  both 
in  colour  and  texture,  which  is  not  ftratified  at 
all.  Some  of  thefe  are  found  in  prodigious  thick 
beds  of  a friable  texture,  appearing  like  an  indi- 
gefted  mafs,  frequently  containing  balls  and  irre- 
gular mafles  of  highly  indurated  ftones  of  vari- 
ous fizes  and  colours.  Some  of  the  fchiftus  are 
of  a platy  texture,  feparating  into  fmall  thin 
fcales  and  glazed  maftes  of  various  fizes,  ail  of 
them  thin  at  the  edges,  with  an  oily  or  flippery 
fmobthnefs  to  the  fight  and  in  handling.  Again, 
fome  of  the  beds  of  fchiftus  appear  in  a thick  ho- 
mogeneous formlefs  mafs,  without  any  intermix- 
ture of  balls  or  other  hard  mafles,  and  fome  of  it 
contains  fmall  mafles  of  pyrites,  quartz,  &c.  and 
I have  feen  much  of  the  half  or  imperfedlly  ftra- 
tified fchiftus  in  extenfive  rocks,  containing  con- 
fiderable  quantities  of  fine  quartz  in  difeontinu- 
ous  veins  or  ribs,  and  in  milhapen  maffes  of  vari- 
ous 
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ous  fizes.  This  variety  of  the  fchiflus  is  fre- 
quently pretty  hard,  and  fome  ftrong  beds  of 
ftone  are  often  found  in  the  beds  of  it  j and 
where  it  is  mixt  or  ribbed  with  quartz,  it  is  not 
uncommon  to  find  fome  maffes  of  lead  ore  in  it. 

I have  frequently  feen  fmall  quantities  of  lead  ore 
in  rocks  of  fchiflus  in  the  Highlands  of  Scotland, 
&c.  but  I never  faw  it  jcontinue  or  come  to  any 
thing  upon  trial.  I have  feen  great  quantities  of 
black  fchiflus  which  had  a very  oily  appearance, 
fome  of  which  will  actually  flame,  but  not  con- 
fume  in  the  fire.  Part  of  the  oily  or  inflammable 
fchiflus  is  of  a fcaly  platy  texture  j and  1 have' 
feen  fome  of  it  very  hard,  and  naturally  feparat-r 
ing  into  fmall  irregular  maffes  of  various  fizes 
and  (harp  angles.  But  it  would  be  both  tedious 
and  ufelefs  to  enumerate  all  the  varieties  of  the 
fchiflus  which  I have  feen  as  to  colour,  quality, 
and  difpofition  of  the  beds, 

Secondly,  Granite  rocks.  The  granite  is  a 
flrong,  hard,  and  heavy  flone,  of  an  irregular 
texture,  compofed  of  grains  and  fragments  of  va- 
rious fizes,  quality,  and  colour,  of  which  there 
are  feveral  fpecies  which  I have  feen,  fuch  as, 

I.  Elegant  reddifh  granite  or  porphyry  of  a 
gellied  texture,  in  which  the  pale-rofe,  the  blufh, 
and  the  yellowifh  colours  are  _^finely  mixt  and 
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lliacled.  This  is  one  of  the  fined  and  moil  ele- 
gant Hones  in  the  world.  The  mountains  of 
Bineves  in  the  Highlands  of  Scotland  are  chiefly 
compofed  of  this  ftone,  and  it  -is  found  in  great 
abundance  in  many  other  parts  of  Scotland  ; but 
I never  faw  this  variety  exhibit  the  lead  appear- 
ance of  dratification. 

2.  Fine  reddifti  granite,  in  which  it  may  ra- 
ther be  faid,  that  the  fame  colours  are  blended 
together  than  fpread  out  with  fuch  finely  fhaded 
tints  as  the  former.  I have  not  feen  this  variety 
of  the , granite  dratified  j on  the  contrary,  both 
thefe  exhibit  fuch  a degree  of  uniform  regularity, 
that  in  fome  places  there  is  no  difference  between 
a done  and  a mountain,  excepting  only  in  mag- 
nitude, as  many  mountains  of  granite  are  no- 
thing but  one  regularly  uniform  mafs  through- 
out, in  which  not  the  lead  mark  of  a bed  is  to 
be  feen,  nor  hardly  a crack  or  filTure,  unlefs  it 
be  at  the  edge  of  fome  precipice  or  declivity. 
Thefe  two  varieties  of  elegant  red  granite  are 
frequently  met  with  in  the  Highlands  and  Low- 
lands of  Scotland,  in  Galloway,  and  many  other 
places.  We  often  find  mafles  of  talc  fo  large  in 
this  fecond  variety,  that  fome  of  them  may  be 
called  fragments,  not  difpofed  in  any  order,  but 
higgledy-piggledy  throughput  the  body  of  the 
ftone. 


3*  Stra- 
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3.  Stratified  reddifti  granite,  refembling  the  fe- 
cond  in  colour  and  quality,  but  not  always  quite 
fo  pure  or  free  from  admixture  of  other  ftony 
matter  of  a different  quality.  This  variety  of  the 
granite  frequently  contains  larger  and  fmaller 
fragments  of  fine  laminated  talc.  I have  feen 
this  granite  difpofed  in  pretty  regular  ftrata  in 
the  {hires  of  Moray  and  Nairn,  and  other  parts 
of  Scotland. 

4.  White  and  whitifh  granite,  generally  of  a 
loofe  granulated  texture,  containing  a great 
quantity  of  mica,  or  fmall  leaved  talc,  and  the 
grains  of  quartz  fometimes  large  and  angular. 
This  variety  of  granite  is  apt  to  weather  and  de- 
compofe,  and  part  of  it  frequently  diffolves,  and 
the  diffolution  often  falls  to  a fediment  in  lakes, 
fo  fine  and  light,  as  rather  to  hang  fufpended  in 
the  middle,  and  near  the  bottom  of  the  water, 
than  to  fink  in  it.  I have  found  this  fubftance  in 
many  places,  where  water  had  been  accidentally 
drained  off,  refembling  fine  fhell-marl,  only  much 
lighter.  When  thoroughly  dry,  it  is  the  lighted 
foffil  fubftance  I ever  handled,  and  when  blanch- 
ed with  rain,  it  is  as  white  as  fnow.  This  variety 
of  granite,  either  not  ftratified,  or  exhibiting 
thick  irregular  beds.  It  frequently  contains  a 
confiderable  quantity  of  talc,  in  maffes  and  fcales 
too  large  to  be  called  mica. 
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The  fediment  which  is  found  in  lakes  from 
the  dilfolution  of  the  white  granite,  if  perfedtly 
free  of  ferruginous  matter,  is  reckoned  an  excel- 
lent ingredient  in  the  compofition  of  fine  china 
or  porcelain  ware.  It  is  highly  probable  that 
this  curious  foffil  is  the  kaolin  of  the  Chinefe. 

The  authors  of  the  Hiftory  of  China  inform 
us,  that  the  fine  porcelain  ware  of  China  is  com- 
pofed  of  two  different  foffil  fubftances,  called  by 
thtm  peiuntfe  and  kaolin.  We  are  further  told, 
that  the  petuntfe  is  a fine  white  vitrefcible  (lone, 
compadt  and  ponderous,  and  of  confiderable  ’ 
brightnefs  in  the  infide  when  broken,  which  they 
grind  to  a fine  powder ; and  that  the  kaolin  is 
not  a ftone,  but  a fine  white  earthy  fubffance, 
not  vitrifiable,  at  leafli  not  in  the  common  heat 
of  a potter’s  furnace  : That  they  mix  the  kaolin 
and  the  Hour  of  the  petuntfe  together,  and  form 
a pafte  of  this  mixture,  which  they  mould  into  all 
forts  of  porcelain  veffels.  ■ 

Now,  from  the  beft  accounts  of  this  matter 
which  1 have  been  able  to  obtain,  after  a good  deal 
of  fearch  and  enquiry,  it  appears  to  me,  that  the 
fediment,  which  I have  mentioned  above,  is  the 
true  kaolin  ; and  that  as  the  fine  white  glaffy 
quartz,  which  is  found  in  irregular  maffes,  and  in 
irregular  difcontinuous  veins  or  ribs,  in  fome  of 
the  rocks  of  fchiftus,  is  the  true  petuntfe  ; and  if 
this  obfervation  is  really  true,  it  defefves  to  be 
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remarked,  that  Scotland  is  as  well  furniftied  with 
the  beft  materials  for  making  fine  porcelain  as 
moft  countries  in  the  world.  The  fpecies  of 
quartz,  which  I fuppofe  to  be  petuntfe,  is  of  a 
pure  fine  uniform  glalfy  texture,  femi-tranfparent, 
and  of  a pure  fnowy  whitenefs.  A broken  piece 
of  this  (tone,  and  a newly  broken  piece  of  fine 
porcelain,  are  veiy  like  one  another.  Thefe  hints ' 
are  of  fuch  importance,  that  they  deferve  further 
enquiry,  and  a proper  courfe  of  experiments  to 
afcertain  the  faft,  whether  or  not  thefe  foflils  pof-, 
fefs  the  real  properties  of  the  petuntfe  and  kaolin. 

If  the  ifland  of  Britain  contains  this  valuable 
treafure,  it  ought  not  to  lie  buried  for  want  of 
attention  and  induftry.  There  is  a great  quanti- 
ty of  petuntfe,  or  pure  w^hite  quartz,  in  many 
parts  of  Scotland,  particularly  in  the  north  and 
Highlands.  There  is  a confiderable  quantity  of 
it  upon  the  fhore,  and  walhed  by  the  tide,  be- 
tween Banff  and  Cullen,  generally  in  pretty  large 
maffes  in  rocks  of  bluifh  fchiftus,  and,  to  the 
beft  of  my  memory,  it  is  very  fine  of  the  kind. 
There  is  alfo  a confiderable  quantity  of  it  in  maf- 
fes and  difcontinuous  ribs,  in  rocks  of  blue  fchift, 
about  three  or  four  miles  north  of  Callendar,  in 
Monteith,  upon  the  fide  of  the  high  road,  which 
runs  parallel  to  Lochleodunich,  which  I alfo 
think  very  fine. 


In 
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In  fome  places  this  fort  of  quartz  is  tinged 
with  a flefh  colour  from  the  neighbourhood  of 
iron,  which  renders  it  unfit  for  porcelain ; but 
there  is  plenty  to  be  found  of  a pure  white,  in  al- 
mofl  all  parts  of  Scotland,  without  any  mineral 
tinge  whatever. 

The  kaolin  is  perhaps  as  plenty  in  Scotland  as 
the  petuntfe,  there  being  many  extenfive  lakes 
eafily  drained,  which  contain  a confiderable  depth 
of  it ; and  moreover,  it  is  to  be  found  in  many 
places  that  have  been  lakes,  which  are  now  laid 
dry  by  accident.  There  is  a quantity  of  kaolin 
about  a hundred  yards  below  the  public  road, 
upon  the  fouth  fide  of  a bridge  about  a mile  and 
a half  or  two  mile's  fouth  of  the  inn  of  Aviemore 
in  the  Highlands.  It  lies  beneath  a ftratum  of 
peat-bog,  in  a place  which  has  been  a lake,  but 
is  now  drained  by  the  river  Spey  cutting  through 
one  fide  of  the  mound  which  formed  the  lake. 
I think  this  fample  very  fine  and  pure,  excepting 
that  fome  parts  of  it  may  be  a little  difcoloured 
by  a light  earthy  fediment  which  lies  above  it.' 
There  is  more  than  one  ftratum  of  the  kaolin  in 
this  place,  and  fome  of  it  is  exceeding  white, 
efpecially  when  blanched  by  the  rain  ; and  there 
is  a white  granite  rock  up  the  rivulet,  at  fome 
diftance  above  the  bridge,  the  decompofition  and 
diffolution  of  which  is  fuppofed  to  produce  this 
fine  and  curious  fediment. 

VoL.  ir,  C 
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Several  lakes  in  the  Highlands  of  Scotland  are 
nearly  full  of  kaolin.  1 will  at  prefent  only 
point  out  one  of  them,  which  is  fituated  in  the 
country  of  Stratherig  in  Invernefs-fhire,  lefs  than 
a mile  north  of  the  public  road,  and  upon  the 
weft  fide  of  the  farm  of  Drimin.  It  is  a pretty 
long  lake,  the  name  of  which  I do  not  now  re- 
member. There  is  a confiderable  depth  of  kao- 
lin in  this  lake,  which  may  be  drained  at  a mo- 
derate expence,  and  if  I remember  well,  the  gra- 
nite rocks  which  furround  it  are  pretty  white  and 
fine.  It  fhould  be  remarked,  that  if  the  kaolin 
originates  from  coloured  granite,  it  is  good  for 
nothing,  efpecially  if  it  contains  the  leaft  tinge  of 
iron,  becaufe  this  will  difcolour  and  fpoil  the 
beauty  of  the  porcelain  j but  wherever  white  gra- 
nite is  found  compofed  of  quartz,  feldtspath,  and 
mica,  without  any  admixture  of  fliirl,  and  efpe- 
cially of  iron,  the  kaolin  fliould  be  diligently 
fought  after  in  that  neighbourhood. 

I have  been  informed  that  Lochdoon  in  Gal- 
loway contains  a great  quantity  of  kaolin.  This 
l^ke  was  drained  fome  years  ago,  in  the  view 
to  lay  dry  the  fhcll-marl  it  was  fuppofed  to 
contain,  which,  however,  upon  trial,  turned  out 
to  be  kaolin.  The  one  fubftance  may  very  eafily 
Tdc  miftaken  for  the  other,  as  at  firft  fight  they 
are  both  very  like-  the  fame;  but  they  maybe 
dihinguifhed  with  certainty,  by  trying  both  with 
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acids.  Shell -marl  will  ferment  ftrongly  in  weak 
vinegar,  whereas,  pure  kaolin  will  not  ferment  at 
all  in  ftrong  aquafortis.  I have  not  feen  Loch- 
doon,  and  therefore,  I can  fay  nothing  about  the 
granite  of  that  neighbourhood. 

5.  Grey  granite  or  moor-flone,  fo  called  in 
Cornwall,  compofed  of  black  and  white  grains  of 
various  fizes.  This  (lone  i^  very  common  in 
many  parts  of  this  ifland,  both  in  high  and  lo\7 
lands,  north  and  Ibuth.  In  fome  places  it  fliews 
no  marks  of  ftrata,  and  in  others  it  is  difpofed 
into  thick  irregular  unwieldy  beds,  which  are 
commonly  broken  tranfverfely  into  huge  mafles  ' 
or  blocks  of  various  fizes  and  fhapes. 

There  is  a great  variety  of  the  grey  granite, 
as  well  as  of  all  other  rocks.  Some  varieties  of 
it  differ  but  little  In  appearance  or  quality  from 
fome  fpecies  of  the  bafalts.  Others  are  com- 
pofed of  almoft  equal  quantities  of  black  and 
white  grains,  about  the  fize  of  fmall  peafe, 
whence  it  is  called  Peafy-whin  by  many  Scotch 
mafons.  I have  feen  the  grey  granite,  in  Gal- 
loway and  other  places,  exhibit  a longitudinal 
grain  or  texture,  as  if  the  component  parts  had 
been  all  moved  one  way  by  a gentle  flow  of  wa- 
ter. 
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When  the  grey  granite  begins  to  weather  or 
decompofe,  which  it  often  does  at  the  outfkirts  of 
the  rock,  we  can  then  examine  its  component 
parts,  and  we  find  fome  of  it  contain  pretty  large  . 
grains  of  a cubic,  a rhomboidal,  and  other  figures, 
and  fome  of  them  fo  large  as  to  deferve  the  ap- 
pellation of  fragments,  and  the  largeil  fragments 
are  always  of  quartz  or  feldfpath,  and  of  talc. 

We  meet  with  a great  variety  of  colours,  as 
well  as  quality  and  texture,  of  the  grey  granite. 
Some  of  it  appears  of  a very  light  grey,  and 
fome  of  a very  dark  or  blackifh  grey  colour; 
and  it  is  found  of  all  the  intermediate  tinges  or 
fliades  between  thefe  extremes. 

6.  Grey  compofite  granite,  the  texture  of 
which,  when  broken,  looks  as  if  compofed  of  fmall 
fragments  of  various  fizes  and  fliapes,  not  unlike 
calvelhead-gelly.  When  this  ftone  is  polilhed, 
the  grains  or  fragments  being  all  fine,  they  ap- 
pear as  if  they  were  fet  or  inlaid  in  a fine  water- 
coloured  pellucid  matter.  This  is  a moft  beau- 
tiful ftone,  but  it  is  fo  long  fince  I have  feen  any 
of  it,  that  I do  not  now  diftindtly  remember  all 
its  phaenomena. 

7.  There  is  in  fome  parts  of  Britain  an  imper- 
fe£t  granite  of  a loofe  friable  texture,  which  is  apt 
to  weather,  decompofe,  and  be  reduced  to  granite 
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gravel.  There  is  a remarkable  rock  of  this  fpe- 
cies  near  the  Queen’s-ferry  in  Scotland,  on  the 
road  to  Edinburgh,  which  appears  in  prodigious 
irregular  thick  ftrata. 

This  rock  produces  excellent  materials  for  the 
high  roads,  and  feems  to  be  chiefly  compofed  of 
quartz,  fhirl,  and  fome  iron. 

8.  There  is  a Angle  ftratum  of  very  curious 
.comppfite  granite,  a little  to  the  weft  of  Lofly- 
mouth,  in  the  county  of  Moray  in  Scotland,  of 
about  fix  or  eight  feet  thick.  This  fmgular  ftra- 
tum is  compofed  chiefly  of  grains  and  fragments 
of  various  bright  and  elegant  colours,  many,  or 
moft  of  which,  are  as  large  ,as  peafe  and  beans, 
and  they  are  all  fine,  hard  and  femi-pellucid  ; and 
it  is  very  remarkable,  that  there  is  about  an  eighth 
part  of  good  lead  ore  in  the  compofition  of  tliis 
ftone,  of  the  fpecies  commonly  called  potters-ore ; 
and  it  is  alfo  remarkable,  that  there  is  no  other 
granite  in  that  neighbourhood  but  this  Angle 
ftratum ; all  the  ftrata  above  and  below  it  being 
moftly  a coarfe,  imperfect,  grey  fand-ftone. 

9.  There  is  alfo  in  many  parts  of  the  north, 
and  Highlands,  and  in  Galloway,  an  excellent 
fpecies  of  grey  granite,  compofed  chiefly  of  red 
and  black  coloured  grains.  This  is  a fine,  ftrong 
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and  durable  ftone,  very  fit  either  for  mafly  or  for 
ornamental  architefture. 

Thirdly,  Limeflone,  which  may  be  divided  in- 
to the  following  fpecies  : 

1.  The  grey,  whitifh,  and  pure  white,  regularly 
ftratified,  mountain  limeftones,  of  a granulated 
texture,  broad  bedded  and  ftrong,  much  ufed  for 
building  bridges  in  the  north  and  Highlands  of 
Scotland.  Some  of  this  ftone  breaks  like  coarfe 
iron,  but  more  of  it  like  a fugar  loaf,  and  I have 
feen  much  of  it  in  the  Highlands  as  white  as  the 
pureft  refined  fugar,  which  may  be  called  Parian 
marble  ; and  fome  of  it  compofed  of  fine  glitter- 
ing fpangles  as  large  as  the  fcales  of  fifties. 

2.  Coarfe- looking  grey  mountain  limeftone,  of 
a granulated  texture,  hard  and  ftrong,  and  diffi- 
cult to  work,  exhibiting  in  fome  places  a tumu- 
lous  and  unequal,  in  others  a fmooth  and  regular 
furface,  and  fometimes  appearing  on  the  fides  of 
the  mountains  and  lower  moors,  when  the  foil  is 
wafhed  away,  like  large  ftieets  of  dirty  ice. 

In  fome  places  this  ftone  appears  regularly 
ftratified,  in  other  places  nothing  appears  but 
one  vaft  irregular  bed  or  rock,  of  very  un- 
equal thicknefs. 

3.  Affi- 
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3.  Alh-coloured  mountain  limeftone,  compofed 
of  very  fmall  grains  or  particles  of  a fine  fmooth 
uniform  texture,  when  broken,  refembling  flint. 

I have  feen,  in  feveral  parts  of  the  Highlands, 
hills  of  this  ftone  ; fome  of  which  exhibit  regu- 
lar flrata,  and  in  other  places,  it  appears  in  one 
great  mafs  or  fediment,  like  the  granite  rocks. 

In  the  ifland  of  Ifla,  and  in  the  country  of  Aflint 
in  the  Highlands,  and  feveral  other  places,  this 
fpecies  of  limeftone  exhibits  an  unequal  jagged 
furface.  Thefe  jaggs  are  fharp  pointed,  very 
hard  and  cldfe  to  one  another,  and  fDme  of  them 
a foot  or  a foot  and  a half  long,  which  makes  it 
both  difficult  and  dangerous  to  walk  upon  this  . 
rock. 


4.  Regularly  ftratified  limeftone,  found  in  the 
low  countries,  of  which  there  is  an  endlefs  varie- 
ty of  colours  and  textures  not  eafily  defcribed,  as 
grey,  blue,  black,  brown,  red,  purple,  and  afh- 
coloured,  with  mixtures,  tinges,  and  varieties  of 
all  thefe  colours  j and  thefe  are  found  of  all  de- 
grees of  hardnefs  and  purity,  and  refembling  al- 
moft  every  other  ftone. 

5.  Limeftones  accompanying  the  coal  metals, 
and  frequently  the  immediate  roof  of  coal.  Of 
thefe  there  is  a great  variety,  in  quality,  co- 
lour, and  texture,  and  there  is  as  great  a variety 

in 
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in  the  degrees  of  purity,  fome  of  them  being  fo 
debafed  with  clay  and  other  heterogeneous  mat- 
ter, that  it  is  good  for  nothing,  and  others  as 
rich  and  fine  as  any  lime  in  the  world.  The 
limeflones  of  the  coal  countries  are  always  found 
in  regular  ftrata,  and  the  ftrata  of  thefe  ftones 
are  more  regular  in  the  line  of  bearing  than  any 
other  fpecies  or  divifion  of  them  that  have  come 
under  my  notice. 

I have  feen  many  other  limeflones  fwell  out  in 
fome  places  to  a prodigious  thicknefs,  fo  as  to 
cover  a large  extent  of  furface ; and  where  rivers 
ran  acrofs  them,  the  deepefl  glens  did  not  cut 
through  the  limeflone;  notwithflanding,  in  advan- 
cing forward  upon  the  line  of  ftretch  or  bearing 
of  the  ftrata,  I have  feen  a lime  rock,  which  is 
in  fome  places  feveral  hundred  yards  thick,  dwin- 
dle away  until  it  was  cut  by  water,  further 
forward,  where  it  was  not  above  two  yards 
thick,  and  in  fome  places  it  could  not  be  feen  at 
all  j neverthelefs,  it  would  appear  again  and  a- 
gain  ftiil  forward  in  the  proper  line.  But  this 
is  not  the  cafe  with  the  limeflones  of  the  coal 
countries.  Thefe  are  found  as  regular  as  the 
coals  which  they  accompany,  and  the  coal  ftrata 
are  more  regular  in  continuation  upon  the  bear- 
ing, as  far  as  the  clafs  of  ftrata  belonging  to  the 
coal  reaches,  than  any  other  that  I have  invefti- 
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gated  ; and  I look  upon  it,  that  this  obfervation 
may  be  of  ufe  in  praQice. 

The  mafon  and  the  farmer  may  wifh  to  find  a 
known  limeiloiie  at  fome  diftance  from  the  place 
where  it  is  feen.  Let  them  keep  the  line  of 
firetch  or  bearing  of  the  firata,  and  in  the  coal 
country  they  will  be  fure  to  difcover  it  at  nearly 
the  fame  parallel  diftance  from  a feam  of  coal  or 
other  given  ftratum,  as  at  the  place  where  it  was 
laft  feen.  But  many  of  the  mountain  limeftones 
are  not  fo  much  to  be  depended  upon.  Though 
you  may  have  a good  and  plentiful  quarry  in  one 
place,  yet,  perhaps  half  ^a  mile,  or  half  a quarter 
of  a mile  further  forward,  you  cannot  difcover  it, 
and  becaufe  it  is  not  to  be  difcovered  ; it  is 
dwindled  away  to  nothing,  and  yet  it  will  appear 
again  farther  forward  ; which  makes  the  moun- 
tain limeftones  uncertain  to  be  difcovered  where 
you  do  not  fee  them  ; as  thefe  rocks  very  fre- 
quently grow  thicker  and  thinner,  and  fometimes 
fqueeze  out  to  nothing  ; and  I comprehend  un- 
der this  denomination  all  the  limeftones  not 
found  accompanying  the  coals  and  coal  metals. 

I have  obferved  above,  that  the  limeftones  of 
the  coal  countries  are  always  regularly  ftratified ; 
fome  of  which  ftrata  are  very  thick,  others  very 
thin,  and  they  are  commonly  found  of  all  the 
' intermediate  thickneffes. 

VoL.  II. 
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The  limeftdnes  of  the  coal  fields  are  often  dif- 
tinguifhable,  by  containing  a great  variety  of 
fliells,  coral,  and  other  marine  bodies,  which  are 
found  blended  in  the  heart  and  compofition  of 
the  ftone. 

6.  Marbles  of  various  colours,  figures,  and  de- 
grees of  beauty  and  goodnefs.  Some  of  thefe 
are  found  regularly  ftratified  in  layers  of  mid- 
dling thicknefs,  but  they  are  oftener  met  with  in 
thick  irregular  beds,  which  are  generally  broke 
tranfverfely  into  blocks  and  pillars  of  various 
fizes,  from  one  thick  unwieldy  ftratum.  Among 
thefe,  the  fine  white  ftatuary  marble  of  Aflint  in 
Sutherland,  is  the  pureft  and  beft  I ever  faw.  I 
am  perfuaded  there  is  none  better,  if  any  fo 
good,  in  all  Europe,  and  there  is  enough  of  it  to 
ferve  all  Britain,  perfedly  folid  and  pure,  free  of 
any  blemiflies,  flaws,  or  ftains,  and  blocks  or 
flabs  of  any  fize  may  be  cut  out ; but  there  is 
bad  accefs  to  it,  nor  would  it  be  eafily  quarried, 
there  being  a little  cover  above  it,  of  a foft  loofe 
whitilh  limeftone. 

This  marble  accompanies  a prodigious  rock  of 
grey  limeftone  of  a granulated  texture,  which 
appears  in  regular  ftrata  at  Aflint  j but  it  is  one 
of  thofe  which  varies  in  thicknefs,  as  you  ad- 
vance along  the  bearing  of  the  ftrata. 
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The  good  white  marble  of  Affint  Is  only  to  be 
feen  in  the  bed  of  the  river,  near  a confiderable 
houfe,  a mile  or  two  fouth  of  the  church  ; but 
I cannot  remember  the  name  of  the  particular 
place. 

It  is  a fmgular  lofs  to  the  arts,  efpecially  to 
ornamental  architecture,  that  men  of  fortune  are 
not  generally  naturalifts,  at  leaft,  fo  far  as  to  be 
acquainted  with  the  peculiar  diftinguilhable  cha- 
racters, qualities,  and  excellencies  of  the  finer 
Hones,  and  to  be  able  to  judge  which  is  befl  for 
their  particular  purpofes  ; and  not  to  be  obliged, 
as  they  generally  are,  to  leave  It  to  the  caprice  or 
interefl  of  the  Hone-cutter,  to  chufe  for  them, 
who  is  naturally  fuppofed  to  Hudy  his  prefent 
cafe  and  advantage,  more  than  the  duration  and 
future  beauty  of  the  piece. 

When  men  of  rank  and  fortune  attend  to  the 
progrefs  and  encouragement  of  the  arts,  they  are 
fure  to  arrive  at  confiderable  degrees  of  perfec- 
tion in  any  country.  Ancient  Egypt,  Babylon, 
Greece,  and  Italy,  are  fo  famous  for  their  great 
works  in  ornamental  architecture,  for  the  rare 
qualities  of  their  materials,  and  the  excellent 
workmanfliip  of  fome  remains  of  antiquity,  that 
they  have  been  the  wonder  of  many  ages,  and 
they  Hill  continue  to  be  admired.  It  has  many 
times  vexed  me  to  refleCt,  that  our  wealthy  peo- 
ple 
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pie  and  eminent  artifts  fliould  fend  to  foreign 
countries,  for  ftones  for  ornamental  architec- 
ture, when,  perhaps,  no  country  can  produce  fo 
great  a variety  of  the  moft  excellent  ftones  for 
that  purpofe^  as  are  to  be  found  in  Great  Bri- 
tain ; and,  therefore,  in  cafe  pofterity  fhould 
grow  wifer,  I will  point  out  a few  of  the  places 
where  I have  feen  fingularly  excellent  ftones, 
moft  of  which  are  fit  for  any  thing  that  ever  was 
done  in  ftone  in  any  part  of  the  world. 

The  firft  that  I will  take  notice  of  are  feme 
excellent  marbles. 

j 

I.  A few  miles  from  Blairgowrie  ia  Perth- 
Ihire,  not  far  from  the  high  road  fide,  towards 
the  north,  there  is  an  excellent,  granulated,  broad- 
bedded  limeftone,  of  a fugar  loaf  texture,  and  as 
white  as  the  fineft  ftatuary  marble  ; I look  upon 
this  to  be  a good  fpecies  of  the  true  Parian  mar- 
ble of  the  ancients ; and  as  it  may  be  eafily  ralfed 
in  blocks  and  flabs  perfeftly  free  of  blemilhes,  is 
uniformly  of  a pure  white,  and  free  and  eafy 
to  be  worked  in  ftatuary  and  other  ornamental 
architecture,  I think  it  only  requires  to  be  well 
known  and  brought  into  ufe,  to  become  of  great 
value, 

^ c.. . ; 
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2.  There  is  fome  of  this  fpecies  of  ftone  in  the 
Duke  of  Gordon’s  lands,  in  the  foreft  of  Glen- 
avon,  compofed  of  fine  glittering  broad  grains 
iiKe  fpangles,  as  large  as  the  fcales  of  filhes,  but 
the  fituation  is  remote,  and  difficult  of  accefs. 

3.  The  fine  white  ftatuary  marble  of  Affint  in 
Sutherland.  The  marble  of  Affint  has  a juft  title 
to  an  eminent  rank  among  peculiar  and  excellent 
ftones  j and  although  I pointed  out  that  marble 
In  my  general  view  of  the  limeftones  of  Scotland, 
I will  take  the  freedom  to  repeat  here,  that  it  is 
the  whiteft,  the  pureft,  and  beft  that  ever  I faw ; 
That  there  is  none  better,  if  fo  good,  in  all  Euo- 
rope : That  blocks  and  flabs  of  any  fize  may  be 
cut  out  perfectly  folid  and  pure,  free  from  any 
flaws  or  blemiffies  whatfoever : That  there  is 
enough  of  it  to  ferve  all  Britain,  and  much  morej 
but  there  is  bad  accefs  to  it ; nor  would  it  be 
eafily  quarried,  being  fituated  in  and  under  the 
bed  of  a fmall  river,  with  fome  cover  above  it  of 
a loofe,  foft,  white  limeftone. 

This  excellent  ftone  is  of  the  pureft  white,  and 
of  a fine  fmooth  uniform  texture  in  the  infide, 
of  a bright  appearance  when  broken,  and  of 
fo  fine  and  pure  a quality,  that  the  edges  of  a 
fragment  are  femi-tranfparent.  In  Aort,  this  is 
a very  fuperior  marble  ; but  1 am  afraid,  that  the 
real  beft  quarry  is  only  known  to  myfelf.  It  is 

only 
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only  to  be  feen  in  one  place  in  the  river,  the  reft 
I of  it  covered  with  the  white  jfhattery  limeftone 
mentioned  above.  It  is  now  twenty  years  fince 
I vifited  that  country,  fo  that  I have  forgotten  the 
particular  name  of  the  place.  But  a gentleman 
(I  think  Mr  McKenzie  of  Ardloch)  lived  then 
in  a large  houfe  near  this  marble,  fine  maffes  of 
which  were  to  be  feen  in  his  office-houfes. 
The  marble  is  in  the  bed  of  the  river,  not  far  to 
the  northward  of  that  houfe. 

4.  Near  the  farm-houfes  upon  the  north  fide 
of  the  ferry  of  Ballachyliih  in  Lochaber,  there  is 
a' limeftone  or  marble  rock,  of  a beautiful  aftien- 
grey  colour,  and  of  a fine  regular  uniform  grain 
or  texture,  capable  of  being  raifed  in  blocks  or 
flabs  of  any  fize,  and  capable  of  receiving  a fine 
polifh. 

This  fingular  rock  is  finely  fprinkled  through- 
out with  grains  and  fpecks  of  fine  bright  mun- 
dick  or  pyrites,  and  likewife  with  grains  and 
fpecks  of  beautiful  lead  ore  of  a fine  texture, 
which  to  the  eye  appears  to  be  rich  in  filver. 
This  would  make  a bright  and  beautiful  metallic 
marble. 

f 

5.  In  the  farm  of  Blairmachyldach,  about 
three  miles  fouth  of  Fortwilliam,  in  the  bed  of  a 
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river,  there  Is  a very  fmgular  marble,  confiftlng 
of  a black  ground,  and  flowered  with  white. 
This  ftone  is  of  a fine  clofe  grain  or  uniform  tex- 
ture, but  not  very  hard,  and  the  flowering  In  it  is 
light,  elegant,  and  beautiful,  like  fine  needle- 
work, or  rather  refembling  the  frofty  fret  work 
upon  glafs  windows  in  a winter  morning  ; and 
this  flowering  is  not  only  upon  the  outfide,  but 
quite  through  all  parts  of  the  body  of  the  flone. 

Secondly,  Jafper,  of  which  there  is  an  exten- 
five  rock,  near  Portfoy  in  Banff-fhire  j fome  parts 
of  that  rock  contain  a beautiful  mixture  of  green 
and  red,  &c.  which  appear  finely  fliaded  and 
clouded  through  the  body  of  the  {lone  when  po- 
lilhed.  I faw  chimney-pieces  of  this  flone  in  the 
old  ruinous  houfe  of  the  Boyne  in  that  neighbour- 
hood, in  which  a confiderable  portion  of  red,  or 
fine  rofe  or  blufh-colour,  is  {haded  with  the 
green,  and  fpread  out  in  beautiful  clouds  through 
all  parts  of  the  flone.  Thefe  jambs  and  lintels 
were  exceeding  beautiful,  and  retained  the  luflrc 
of  their  pollfh  undecayed.  This  would  be  a va- 
luable jafper  quarry,  if  properly  opened  j but 
as  the  body  of  the  rock  is  hard  and  ill  to  work, 
I have  feen  no  good  famples  of  it,  excepting  the 
above-mentioned  old  jambs.  Ill-chofen  imper- 
fe£l  blocks  are  torn  off  from  the  outfide  of  the 
rock,  which  hurts  Its  reputation.  I have  feen 

fine 
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fine  rock. there  of  great  beauty,  but  I never  law 
any  of  it  quarried,  nor  can  it  be  quarried  with- 
out fkill  and  expence. 

\ 

Thirdly,  Agate.  There  is  a large  patch  of 
fine  agate  upon  the  fide  of  a hill  near  the  church 
of  Rothes  in  Moray,  chiefly  of  a fine  mixture  of 
the  red  and  white  colours. 

This  is  a very  beautiful  patch  of  rock.  It  is 
very  hard  and  heavy,  of  a fine  fmooth  uniform 
texture,  and  of  confiderable  brightnefs,  in  which 
the  red  and  white,  &c.  are  remarkably  clear,  and 
finely  mixt  and  fhaded  through  the  flone. 

This  is  the  largefl;  and  mofl:  beautiful  agate 
rock  I ever  faw,  and  -fo  fine  and  hard  as  to  be 
capable  of  the’  highefl:  luftre  in  polifhing. 

Fourthly,  Porphyry,  of  which  a great  part  of 
the  hill  of  Bineves  in  Lochaber  is  compofed. 
The  porphyry  of  Bineves  is  a remarkably  fine 
beautiful  and  elegant  -flone  of  a reddifh  caft,  in 
which  the  pale-rofe,  the  blufli,  and  the  yellowifli 
white  colours,  are  finely  blended  and  fhaded 
through  the  body  of  the  flone,  which  is  of  a 
gelly-like  texture,  and  is,  undoubtedly,  one  of 
the  fineft  and  mofl  elegant  flones  in  the  world. 

About  three-fourths  of  the  way  up  this 
hill,  upon  the  north-weft  fide,  there  is  found  a 
porphyry  of  a greenifli  colour,  with  a tinge 
of  a brownifli  red.  This  flone  is  fmooth, 
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compad,  hard  and  heavy,  of  a clofe  uniform  tex* 
ture,  but  of  no  brightnefs  when  broken.  It  is 
fpotted  with  angular  fpecks,  of  a white  quartzy 
fubftance. 

Fifthly^  Granite,  which,  with  the  granite-like 
porphyry  above-mentioned,  1 reckon  the  glory  of 
all  ftones,  as  all  the  beauties  and  excellencies  of 
all  other  ftones  of  mixed  colours,  are  moft  emi- 
nently  contained  in  thefe.  The  finer  and  moft 
elegant  red  granite,  and  the  fineft  granite -like 
porphyries,  are  fo  near  a-kin  to  one  another  in 
quality  and  appearance,  that  I will  not  attempt  a 
diftinguiftiable  defcription  of  them.  Scotland  is 
remarkable  for  a great  number  and  variety  of 
granites,  of  which  I have  given  fome  account  in 
my  general  view  of  the  prevailing  rocks  of  North 
Britain ; and  I believe,  I may  venture  to  fay  in 
favour  of  many  Scots  granites,  that  the  world 
cannot  produce  any  more  excellent  in  quality  and 
beauty. 

The  elegant  reddifti  granite  of  Bineves,  near 
Fortwilliam,  is  perhaps  the  beft  and  moft  beauti- 
ful in  the  jvorld  ; and  there  is  enough  of  it  to 
ferve  all  the  kingdoms  of  the  world,  though  they 
were  all  as  fond  of  granite  as  ancient  Egypt. 

There  are  extenfive  rocks  of  red  granite,  up- 
on the  fea-fiiore,  to  the  weft  of  the  Ferry  of 
Ballachylilh,  in  Appin;  and  likewife  at  Strontian, 
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^s'  well  as  many  other  parts  of  Argyle-fliire.  I 
have  feen  beautiful  red  granite  by  the  road  fide, 
north  of  Dingwall,  and  in  feveral  other  parts  of 
the  north  of  Scotland,  which  had  been  blown  to 
pieces  with  gun-powder,  and  turned  off  the  fields. 
There  are  extenfive  rocks  of  reddilh  granite  about 
Peterhead  and  Slains  ; and  both  of  red  and  grey 
granite  in  the  neighbourhood  of  Aberdeen.  The 
hili  of  Cruffel  in  Galloway,  and  feveral  lower 
hills  and  extenfive  rocks  in  that  neighbourhood, 
are  of  red  and  grey  graiiite,  where  there  are  great 
varieties  of  that  ftone,  and  many  of  them  ex- 
cellent. 

Upon  the  fea-fiiore,  near  Kinedore,  weft  of 
J.ofliemouth  in  Moray,  there  is  a bed  of  ftone 
about  eight  feet  thick,  which  I think  fhould  be 
called  a compofite  granite.  This  fingular  ftratum 
is  compofed  of  large  grains,  or  rather  fmall  pie- 
ces of  various  bright  and  beautiful  ftones  of  many 
different  colours  j and  all  the  ftony  parts  are 
exceeding  hard,  and  fit  to  receive  the  high- 
eft  polifii  j but  what  is  moft  fingular,  about  a 
fixth  or  eighth  part  of  this  remarkable  ftratum 
is  good  clean  blue  lead  ore,  of  the  fpecies  called 
potter’s  ore. 

I know  that  the  feparate  ftony  parts  compo- 
iing  this  ftratum  are  all  hard,  fine,  and  folid, 
and  capable  of  the  moft  brilliant  polifti ; but  1 do 
not  now  remember  whether  or  not  folid  blocks 

of 


( 35  ) 


of  it  can  be  raifed  perfectly  free  from  all  cracks 
and  flaws.  If  they  can,  I imagine,  from  the 
beauty  and  variety  of  the  colours  of  the  ftony 
parts,  and  the  great  quantity  of  bright  lead  ore, 
which  is  blended  through  the  body  and  compofi- 
tlon  of  the  ftone,  that  this  would  be  a very  curi- 
ous and  beautiful  ftone  when  polilhed. 

\ 

Sixthly,  Bafalts,  of  which  there  is  a very  great 
variety  of  the  grey  kinds  in  many  parts  of  Scot- 
land, and  fome  of  them  are  capable  of  the 
brightefl;  polifli.  There  is  a good  black  ftone  of 
this  fpecies,  formed  into  lar^e  columns,  upon  the 
fouth  fide  of  Arthur’s  Seat,  near  Edinburgh,  of  a 
fine  uniform  texture,  and  a good  black  colour, 
and  capable  of  receiving  a very  high  polifli. 
This  ftone  would  be  peculiarly  fit  for  all  forts  of 
ornaments  about  fepulchral  monuments.  It  will 
polifli  to  a bright  and  beautiful  black,  which  will 
be  unfading. 


I fliall  now  proceed  to  the  feventh  divifion  of 
limeftone,  which  is, 

7.  Stone-marie,  or  foft  limeftone,  commonly 
found  within  regular  ftrata,  and  of  all  the  colours 
of  other  ftones.  I have  feen  of  the  ftone-marle? 
red,  brown,  purple,  hafle,  grey,  bluifh,  afli-co- 
loured,  and  white,  and  fome  of  them  more  varie- 
gatp4  than  any  Caftile  foap. 
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The  greateft  quantity  of  the  flone-marle  dif- 
folves  upon  theTand  in  a few  weeks,  or  at  far- 
theft,  in  the  courfe  of  a feafon  ; but  there  are 
found  in  fome  ftone-marle  pits  particular  ftrata, 
fo  hard  as  not  to  diffolve  upon  the  land  at  all, 
without  burning  it  into  lime  ; and  yet,  immedi- 
ately above  and  below  thefe  hard  beds,  the  marie 
is  foft  enough  to  dilTolve  in  a fhort  time. 

8.  Chalk,  fome  of  which  is  regularly  ftratifi- 
ed,  and  there  is  a great  deal  of  it  appears  in 
thick  irregular  maffes,  like  fediment ; but  as  it  is 
now  a long  time  fince  I was  in  the  chalk  coun- 
tries, I do  not  pretend  to  be  able  to  give  a perfect 
account  of  this  remarkable  calcareous  foflil.  I 
have  feen  fine  white  indurated  chalk  brought 
from  Ireland  for  burning  into  lime,  in  which  the 
flints  are  promifcuoufly  blended,  as  in  the  com- 
mon chalks  of  England,  the  mafles  of  which  ap- 
peared to  me  to  be  broken  off  from  regular  ftrata 
when  quarried. 

Fourthly^  The  micaceous  niountain  rock,  which 
is  of  a blackifh  and  dark  grey  colour,  hard  and 
heavy,  of  a longitudinal  texture,  is  exceedingly 
ftrong  and  difficult  to  break  acrofs  the  grain. 
This  ftone  contains  particles  of  quartz,  fhirl  and 
pyrites,  frequently  of  iron,  and  commonly  holds 
fo  much  mica  in  the  compofition  of  the  ftone,  as 
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gives  It  a bright  metallic  appearance.  There  tire 
extenfive  mountains  of  this  ftone  in  many  parts 
of  the  Highlands,  and  in  Galloway.  It  general- 
ly appears  in  pretty  thick  ftrata,  which  naturally 
break  into  fiattilh  glebes  of  various  fizes,  but  ge- 
nerally all  very  large. 

Fifthly y Bafalts,  which  abound  in  Scotland,  of 
which  a confiderable  quantity  was  carried  from 
the  Frith  of  Forth  to  London,  for  paving  the 
ftreets.  This  remarkable  ftone  Is  very  ftrong, 
hard  and  heavy,  of  black  or  blacklih  grey,  and 
all  degrees  or  fhades  of  the  grey  colours.  Some- 
times It  is  pretty  fine  in  the  infide,  but  more 
commonly  of  a coarfe  granulated  texture,  and 
fome  of  it  bright  in  the  infide,  when  broken.  The 
principal  parts  in  the  compofition  of  this  ftone 
are  grains  of  different  fizes  of  quartz  and  fliirl, 
5S  appears  by. the  black  and  white  glittering  par- 
ticles in  it  ; and  it  commonly  contains  fome 
iron. 

This  ftone  always  appears  In  thick  Irregular 
unwieldy  beds,  and  is  found  in  many  parts  of 
Scotland,  in  high  and  low  lands,  in  the  ifles  and 
coal  countries.  Some  of  the  beds  of  bafalts  are 
of  enormous  thicknefs  ; and  where  no  other  ftra- 
ta are  found  above,  it  is  feldom  of  equal  or  regu- 
lar thicknefs : On  the  contrary,  where  it  Is  foun4 
uppermoft,  it  often  fwells  into  little  hills  of  va- 
rious 
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rious  fizes.  Moft  of  the  fmall  iflands  in  the  Frith 
pf  Forth,  are  rocks  of  this  ftone  ; and  feveral 
hills  in  the  neighbourhoods  of  Inverkeithing  and 
Edinburgh,  are  formed  of  thick  beds  of  bafalt, 
fuch  as  Arthur’s  Seat,  &c.  • 

This  fmgular  rock  may  be  divided  into  feveral 
fpecies  or  diftinguifliable  varieties,  both  with  re- 
fpeft  to  the  external  figure  it  alTumes,  and  to  the 
internal  grain  or  texture  of  the  Itone. 

The  molt  diftinguifiiing  chara£teriftic  of  the 
bafalt  is  this,— it  aflumes  various  figures,  fuch  as 
columns,  glebes,  balls,  &c. 

As  to  the  JirJi  of  thefe  : The  columnar  bafalts 
are  frequently  found  formed  into  pillars  of  vari- 
ous fizes  and  lengths,  having  five,  fix,  and  feven 
fides  ; but  columns  of  a quadrangular  figure  are 
not  common.  Thefe  columns  are  all  fmooth  on 
the  outfide,  and  lie  parallel  and  contiguous  to 
one  another,  fometimes  perpendicular,  and  of- 
ten inclining  in  proportion  to  the  pofition  of  the 
ftratum  which  is  thus  divided  : If  the  ftratum 
lies  horizontal,  the  columns  are  perpendicular ; if 
inclining,  the  pillars  alfo  incline  in  exadf  propor- 
tion to  the  declivity  of  the  ftrata,-  they  being  al- 
ways  broke  right  a-crofs  the  ftratum.. 

Some  of  thefe  pillars  of  various  lengths  are 
only  one  entire  piece  from  top  to  bottom  ; others 
are  divided  by  one  or  more  joints  or  pieces  laid 
upon  one  another,  which  form  a column  of  feve- 
ral 
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ral  parts.  The  rock  called  the  Giant’s  CaufeWy, 
in  Ireland,  as  it  is  defcribed,  is  a pretty  good 
fpecimen  of  the  jointed  columnar  bafalts  ; but 
there  is  a more  beautiful  and  more  regular  fpeci- 
men of  it  lying  above  Hillhoufe  lime-quarry,  about 
a mile  fouth  of  Linlithgow,  in  Scotland ; and 
a coarfer  one  near  the  toll-bar  north  fide  the 
Queen’s-ferry,  and  in  feveral  other  parts  of  Fife. 

The  bafalts  in  fome  places  is  formed  into  magni- 
ficent columns  of  great  length  ; and  in  other  pla- 
ces exhibiting  an  alfemblage  of  fmall  anci  beau- 
tiful pillars,  refembling  a range  of  balluftrades, 
or  organ  pipes.  Some  very  long  columns  appear 
on  the  fouth  fide  of  Arthur’s  Seat,  near  Edin- 
burgh; and  there  are  feveral  magnificent  co- 
lumns of  great  length,  in  the  ifland  of  Egg,  and 
many  other  places. 

The  columnar  bafalts,  when  broken,  are  fre- 
quently black,  or  of  a blackifh  grey  colour  in 
the  infide.  Some  of  it  is  compofed  of  fmall  grains 
or  particles,  which  gives  it  a tolerably  fmooth 
and  uniform  texture  ; and  much  of  it  holds  lar- 
ger grains  in  the  compofition,  of  a rough,  fharp, 
and  unequal  furface  in  the  fradlure.  But  all  the 
grains  are  fine,  hard,  and  bright;  and  as  the 
fione  is  compaft,  it  is  generally  capable  of  re- 
ceiving a very  fine  polifh. 
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2.  The  fecond  fpecies  or  variety  of  the  bafalts 
1 will  take  notice  of,  is  not  formed  into  columns, 
but  into  glebes  of  various  fizes  and  figures,  fome 
of  which  are  nearly  quadrangular,  or  of  a flattifti 
fquare,  with  obtufe  edges,  and  fome  of  it  aflumes 
a round,  an  oval,  an  oblong,  and  feveral  other 
figures ; and  thefe  maffes  are  found  of  all  fizes, 
from  the  bignefs  of  an  egg  to  the  fize  of  a houfe. 
Although  thefe  ftones  differ  from  the  columnar 
fpecies  in  figure,  they  neverthelefs  have  an  exad: 
refemblance  in  almofl  every  other  refpeft.  The 
colour,  quality,  and  internal  ftrufture  is  the  famej 
and  they  are  equally  fmooth  on  the  outfide,  hav- 
ing all  the  edges  rounded  off  j and  they  are  equal- 
ly ftrong  and  hard. 

In  fliort,  the  only  diftinguilhable  difference  is 
the  external  figure,  fo  that  I think  they  can  only 
be  reckoned  as  varieties  of  the  fame  fpecies  of 
rock. 

It  appears  to  me  very  evident,  that  this  ftone 
was  broken  and  feparated  into  this  great  variety  of 
figure  and  fize,  by  the  chapping  of  the  mafs  of 
matter,  while  the  rocks  were  foft  and  humid,  be- 
fore induration  was  completed,  by  the  ftony  mat- 
ter fhrinking  into  'lefs  room,  as  the  moifture  was 
draining  ofi’by  evaporation,  and  otherwife. 

The  inequality  of  the  fides  of  the  columnar  ba- 
falts, and  of  the  fize  and  figures  of  the  glebous, 
is  to  me  a clear  proof  of  their  being  firft  formed 
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by  the  cracldng  of  the  ftratum,  while  the  humi- 
dity was  exhaufting. 

It  is  a very  common  thing  to  fee  one  ftratum 
of  the  bafaltine  rock  exhibiting  in  one  place  regu- 
lar pillars  or  glebes,  and  near  them  very  irregu- 
lar ones,  differing  little  from  the  common  cutters 
which  are  found  in  all  rocks  ; and  at  no  great 
diftance,  the  fame  rock  is  found  run  together  in- 
to one  entire  mafs,  exhibiting  no  tendency  to  be 
broke  or  divided  into  any  diftinguiftiable  figure 
whatever.  This  obfervation  is  verified  in  the 
ftratum  of  bafalt,  which  is  formed  into  pillars  on 
the  fouth  fide  of  Arthur’s  Seat,  near  Edinburgh, 
as  well  as  in  many  other  places  I have  feen,  which 
makes  it  evident  to  me,  that  the  formation  of 
fome  part  of  fuch  rocks  can  proceed  from  no 
other  caufe  but  the  lofs  of  humidity. 

Some  of  thefe  rocks  only  produce  folid  maffes 
of  different  figures  and  fizes,  and  others  produce 
different  quantities  of  a fofter  friable  ftony  mat- 
ter, of  the  fame  quality  in  which  the  hard  maffes 
of  different  figures  are  found  imbedded. 

Pretty  good  fpecimens  of  the  fecond  fort  of  ba- 
falts  are  to  be  feen  by  the  road  fids,  between 
Cramond  bridge  and  the  Queen’s-ferry,  and  in 
feveral  other  places  in  the  Lpthians  and  Fife. 

3.  Cruftated  bafalts,  which  is  not  only  formed 
into  glebes  and  maffes  of  various  fizes,  imbedded 
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in  a lefs  or  greater  quantity  of  the  fofter  friable 
matter  mentioned  above ; but  thefe  maffes  aie 
alfo  crufted  round  with  feveral  coats  of  the  fame 
bafaltine  matter,  though  thefe  feveral  crufts  are 
in  fome  degree  more  loofe  and  friable  than  the 
folid  malfes  of  the  bafalts. 

I have  feen'  many  quarries  of  this  rock  dug 
for  the  high  roads,  where  the  fofter  friable  mat- 
ter exceeded  the  hard  maffes  in  quantity,  aird  in 
which  encrufted  ft  ones  of  various  fizes  and  fhapes 
appeared.  Some  of  the  largeft  maffes  in  fuch 
quarries  have  only  a few  .coats  of  penetrable  fria- 
ble matter,  furrounding  a nucleus  which  varies 
in  fize,  but  which  is  uniformly  hard  throughout ; 
and  we  fhall  find  other  yolks  in  the  fame  quarry, 
imbedded  in  the  fofter  matter,  which,  when 
broken,  exhibit  a neft  of  ftones  including  one 
another  like  the  feveral  coats  of  an  onion. 

Thefe  cruftated  bafalts  which  envelope  one  a- 
nother  are  a curious  fpecies  of  ftone.  The  fe- 
veral coats  of  furrounding  matter  differ  nothing 
in  quality  from  the  ftones  contained  in  them,  and 
fome  of  the  inner  crufts  are  often  very  hard  ; 
but  the  nucleus  within,  though  fmall,  is  always 
the  hardeft. 

The  decompofition  by  the  weathering  of  the 
fofter  matter,  found  furrounding  and  inveloping 
the  harder  maffes  of  ftone  in  this  and  the  fecond 
fpecies  of  bafaltine  rocks,  has  produced  a phae- 
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norxienon  frequently  met  with  in  Great  Britain, 
efpecially  in  Scotland,  which  greatly  puzzles  ma- 
ny. It  is  very  common,  in  low  grounds,  and 
upon  fome  moderate  eminences,  to  fee  a prodi- 
gious multitude  of  ftones  of  all  fliapes  and  fizes, 
very  hard,  and  pretty  fmboth  on  the  outfide. 
Thefe  ftones  are  fometimes  fo  numerous  and 
large,  that  it  is  often  found  imprafticable  to  clear 
a field  of  them. 

Where  thofe  ftones  are  a fpecies  of  the  ba- 
falts,  which  they  commonly  are,  and  of  the  fe- 
cond  clafs  or  fpecies  defcribed  above,  in  that 
cafe,  they  always  originate  from  the  decompofi- 
tion  of  the  more  foft  or  friable  parts  of  thofe 
rocks,  which  moulder  and  fall  away,  and  leave 
the  harder  ftones  detached  and  fcattered  about, 
and  the  decompofed  matter  dilfolves  by  degrees, 
and  becomes  good  corn  mold. 

The  fmgular  appearance  and  enormous  fize  of 
many  of  thefe  ftones,  makes  many  people  and 
even  men  of  letters  imagine  that  ftones  grow  like 
vegetables.  But  it  is  very  evident  to  our  fenfes 
that  ftones  cannot  grow.  They  may,  and  many 
of  them  do,  wear  lefs  and  lefs,  but  they  cannot 
grow  larger,  excepting  in  fituations  where  there 
may  be  an  accretion  of  particles  of  matter  carried 
and  depofited  by  water,  by  which  procefs  con- 
cretions and  petrefaftions  are  formed.  Thefe 
ftony  produflions  are  formed  and  increafed  in 
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fize  by  the  continual  accretion  and  addition  of 
matter  dcpofited  by  water  upon  the  outfide  ; but 
this  differs  widely  from  vegetation.  Others  ima- 
gine that  thefe  ftones  were  rolled  about,  the  afpe- 
rities  and  fliarp  angles  were  by  that  means  worn 
off,  and  that  they  were  all  at  laft  depofited  as  we 
fee  them  by  the  waters  of  the  univerfal  deluge  ; 
and  their  having . obtufe  fides  and  angles,  as  if 
they  had  been  rounded  by  being  rolled  in  water, 
makes  thefe  gentlemen  confident  that  they  are 
right ; and  if  we  did  not  frequently  find  ftones 
.exactly  of  the  fame  figure,  fize,  and  quality,  in 
the  rock,  it  would  be  very  difficult  to  overthrow 
this  hypothefis.  I have  taken  great  pains  to  in- 
veftigate  this  point, — having  frequently  examin- 
ed circumftances,  and  never  failed  to  difcover  the 
ftratum  of  rock  which  thefe  detached  ftones  ori- 
ginally belonged  to. 

The  beds  or  flrata  of  the  feveral  fpecies  of  ba- 
falts  fpread  as  wide  and  ftretch  as  far  as  the 
other  concomitant  flrata  in  the  neighbourhood 
where  they  are  found  ; but  they  often  lie  very 
flat,  or  with  a very  moderate  degree  of  declivity, 
and  confequently,  when  the  fofter  and  more  fri- 
able matter,  found  in  the  interflices  of  thefe 
rocks,  which  inclofes  and  binds  the  harder  maf- 
fes  in  their  native  beds,  is  decompofed,  the  har- 
der ftones  then  muft  lie  fcattered  wide  upon  the 
face  of  the  ground.  Rocks  of  this  fpecies  and 
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defcription  are  fo  numerous  in  the  Lothians, 
Fife,  and  other  parts  of  North  Britain,  that  it 
would  be  fuperfluous  to  point  out  examples  to  a 
SOots  gentleman. 

4.  Cruftated  bafalts,  which  is  dry  and  friable 
throughout  the  whole  mafs.  This  fpecies  of  the 
bafalts  is  generally  of  a coarfe  granulated  ftruc- 
ture,  and  of  all  the  various  lhades  of  the  grey 
colours,  from  a rufty  black  to  a light  coloured 
grey.  We  fee  this  fpecies  of  cruftated  bafalts  de- 
veloped when  the  mafles  are  either  broken  or  de- 
compofing.  There  are  malfes  of  this  ftone  of  all 
imaginable  fizes  and  fliapes  found  in  the  rock,  re- 
fembling  in  figure  and  fize  the  fecond  and  third 
fpecies  of  the  * bafalts,  and  they  appear  alike ' 
fmooth  on  the  outfide,  with  obtufe  angles,— in 
Ihort  refembling  the  other  bafalts  in  every  re- 
fpefl; ; but  when  they  are  expofed  to  the  external 
air  and  weather  for  any  conliderable  time,  the  fe- 
veral  incruftations  decay,  decompofe,  and  crum- 
ble down  by  degrees.  When  they  quarry  this 
fpecies  of  bafalts  for  the  roads,  they  are  able  to 
break  and  pound  them  fmall  with  eafe.  Where- 
as, the  harder  fpecies  are  fo  ftrong  and  cohefive, 
that  they  are  with  the  greateft  difficulty  broken 
fmall  enough  for  the  roads. 
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5*  Compofite  bafalts,  r£fembling  the  three  laft 
fpecies  in  figure,  colour,  and  all  external  appear- 
ances, as  it  is'  found  in  the  rock,  and  in  loofe  de- 
tached maffes,  but  diftinguifhable  from  them  on- 
ly in  the  inner  flrufture  and  grain  of  the  ftone. 
This  fpecies  of  the  bafalts,  which  1 call  the 
compofite,  is  not  unlike  fome  of  the  granites,  as 
it  is  compofed  of  much  larger  grains  than  the 
other  fpecies  already  defcribed.  Some  of  the 
larger  grains  in  the  compofite  bafalts  are  a fourth, 

I 

and  many  of  them  more  than  an  eighth  of  an 
inch  over,  and  they  appear  with  fmooth  flat  fur- 
faces,  and  of  a tabulated  texture,  exaftly  refem- 
bling  the  large  quartzy  grains  fo  commonly 
found  in  the  compofition  of  mofl  of  the  granites. 
The  chief  or  only  diftinguifhable  difference  be- 
tween the  grains  in  each  of  them  is  in  colour. 
They  are  evidently  large  grains  of  quartz,  &c. 
which  exhibit  flat  fhining  furfaces  in  both.  Thefe 
grains  or  fragments  are  commonly  white,  yellow- 
ifh,  red,  or  black  in  the  compofition  of  mofl  of 
the  granites ; whereas,  they  are  often  feen  of  a 
pale  blue,  or  a bluifh  grey  colour,  in  the  compo- 
fite bafalts,  and  fome  of  them  approaching  to 
white.  Neverthelefs,  after  all  I can  fay  to  point 
out  the  difference,  this  fpecies  of  bafalts  has  a ve- 
ry near  refemblaiice  to  fome  of  the  granites  In 
the  component  parts,  and  In  the  internal  texture 
of  the  ftone:  but  with  refpe6l  to  the  external 
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figure  of  the  maffes,  and  the  flrufture  of  the 
rock,  or  the  manner  in  which  we  find  all  thefe 
mafles  formed  and  lodged  in  the  ftratum,  it  dif- 
fers nothing  from  the  other  fpecies  of  bafalts. 

6.  The  laft  fpecies  of  this  ftone  that  I will  take 
notice  of  is  that  which  is  indurated  through  the 
whole  ftratum,  folid  and  uniform  in  all  parts, 
and  only  exhibits  fuch  cracks  and  fifliires  or  cut- 
ters as  we  difcover  in  all  hard  beds  of  ftone. 
We  meet  with  many  beds  of  this  fpecies  fre- 
quently in  the  coal  fields,  and  are  often  obliged 
to  fink  through  them  in  our  coal  pits.  The 
Salifbury  Craigs  near  Edinburgh  might  be  finglcd 
out  as  a good  example  of  this  fpecies  of  ftone, 
were  it  not  that  part  of  the  fame  ftratum  is  form- 
ed into  columns  upon  the  fouth  fide  of  Arthur’s 
Seat ; though  I believe  this  is  no  good  exception, 
as  it  evidently  appears  that  the  beds  of  bafalts 
which  are  formed  into  columns,  glebes,  &c.  only 
afiume  thofe  figures  where  they  are  expofed  to 
the  influence  of  the  external  air,  or  have  but  lit- 
tle cover  of  rock  above  them.  When  any  of 
thofe  beds  ftrike  deep  under  the  cover  of  feveral 
other  ftrata,  they  are  not  found  in  columns.  See. 
Nothing  but  an  uniform  mafs  then  appears,  al- 
though the  fame  bed  is  regularly  formed  near 
the  furface,  which  proves,  that  the  columnar  and 

other 


( 48  ) 

Other  bafalts  are  formed  by  flirlnking  and  chap- 
ping. 

1 obferved  above,  that  the  ftrata  of  bafalts  ' 
fpread  as  wide  and  ftretch  as  far  in  the  longitudi- 
nal bearing,  as  the  other  different  ftrata  that  ac- 
company thein  in  the  countries  where  they  are 
found.  I alfo  obferved,  that  the  rocks  of  ba- 
falts are  generally  found  in  very  thick  ftrata,  and 
that  in  places  where  no  other  rock  is  found  a- 
bove  the  bafalts,  the  ftrata.of  it  are  often  very  un- 
equal in  thicknefs.  But  this  in  general  is  only 
in  fituations  where  no  other  rock  is  found  above 
it ; for  when  it  fairly  enters  into  the  fuperficies  of 
the  earth,  fo  as  to  have  other  regular  ftrata  above 
it,  which  is  feen  in  a hundred  places  in  the  Lo- 
thians,  Fife,  and  other  parts  of  Scotland,  it  then 
appears  pretty  equal  in  thicknefs ; as.  equal  as 
moft  other  beds  of  fuch  great  thicknefs  are ; and 
yet  it  is  remarkable,  that  although  moft  of  the 
ftrata  of  bafalts  are  of  great  thicknefs,  there  are 
frequently  thin  ftrata  of  various  kinds  found  both 
above  and  below  it.  We  have  numerous  examples 
of  this  in  all  the  parts  of  Scotland  where  the  ba- 
falts is  found,  as  for  inftance,  there  are  thin  and 
regular  ftrata  feen  and  quarried  both  above  and 
below  the  thick  bed  of  that  rock  in  the  Salifbury 
Craigs  near  Edinburgh. 
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' In  the  Bathgate-hllls,  fouth  of  Linlithgow,  and 
in  many  other  parts  of  Scotland,  there  are  feve- 
ral  ftrata  of  bafalts  ; and  alfo  feveral  ftrata  of 
coal,  of  limeftone,  freeftone,  and  other  concomi- 
tants of  coal,  blended  promifcuoufly,  ftratum  fu- 
per  ftratum  ; and  the  bafalts  is  frequently  found 
immediately  above,  and  immediately  below  regu- 
lar ftrata  of  coal ; of  courfe,  bafalts  is  not  the 
lava  of  volcanoes.  We  can  prove  to  ocular  de- 
monftration,  from  the  component  parts,  and 
from  the  fituation,  ftretch  and  bearing  of  the 
ftrata  of  bafalts,  that  they  are  real  beds  of  ftone, 
coeval  with  all  the  other  ftrata  which  accompany 
them,  and  are  blended  with  them  in  the  con- 
ftruflure  of  that  part  of  the  globe  where  they  are 
found,  as  they  dip  and  ftretch  as  far  every  way 
as  the  other  ftrata  found  above  and  below  them. 
So  that  if  bafalts  be  a volcanic  produdion,  fo 
muft  all  other  ftrata  be  of  neceftity : but  how  vol- 
canoes fliould  produce  coal,  and  how  that  coal 
ftiould  be  regularly  fpread  immediately  above  and 
below  ftrata  of  lava,  is  a little  problematical ; or 
rather,  it  is  ftrangely  abfurd  to  imagine,  that 
burning  lava  can  come  in  contad  with  coal  with- 
out deftroying  it. 

Sixthly^  The  Breccia,  or  plum-pudding  rock. 
This  rock  exhibits  a very  fmgular  appearance  in 
the  fuperficies  of  the  globe.  It  is  compofed  of 
bowlders  and  water-rounded  ftones  of  all  quali- 
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ties,  and  of  all  fizes,  from  fmall  gravel,  up  to 
large  bowlders,  or  rounded  (tones  of  feveral  hun- 
dred pounds  weight  ; the  interftices  being  filled 
up  with  gravel  and  fand ; and  it  frequently  con* 
tains  lime  and  iron.  < 

When  the  breccia  or  pudding  rock  contains 
many  large  bullets  of  various  colours  and  figures, 
it  exhibits  a formidable  and  grotefque  appearance, 
difcovering  no  marks  of  ftratification,  but  appear- 
ing in  one  prodigious  bed  or’mafs  of  bullets  of  un- 
equal thicknefs,  frequently  fw'elling  to  the  height 
and  fjze  of  a confiderable  mountain  5 and  this  cu- 
rious rock  is  often  fo  ftrongly  cemented  together,  ' 
that  the  fides  of  the  hills  of  it  frequently  over- 
hang in  frightful  precipices,  whick  are  not  fo 
apt  to  break  off  as  many  other  flrong  rocks  in 
fuch  fituations  ; and  the  reafon  of  this  fhrong  co- 
hefion  is,  becaufe  this  rock,  when  compofed 
chiefly  of  large  bullets,  exhibits  few  cutters  and 
fiifures,  but  is  frequently  found  in  one  folid  mafs 
of  great  extent  and  thicknefs. 

But  ail  the  pudding  rocks  are  not  compofed  of 
fuch  large  bullets.  Some  of  thefe  rocks  are  made 
up  of  fraaller  parts,  approaching  nearer  the  fize  of 
coarfe  gravel.  It  appears  evidently  at  firft  fight, 
that  all  the  parts  of  the  breccia,  whether  coarfe  or 
fine,  have  been  rounded  by  agitation,  and  attri- 
tion in  water,  as  the  rocks  differ  nothing  in 
appearance  from  the  coarfer  and  finer  gravel, 
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found  upon  the  beach  of  the  fea,  excepting  on- 
ly, that  the  parts  are  ftrongly  cemented  toge- 
ther in  the  rocks,  and  are  loofe  upon  the  fhores 
of  the  ocean. 

I have  feen  feme  of  the  breccia  compofed  of 
finely  rounded  ftones  of  various  beautiful  colours, 
about  the  fize  of  plumbs  and  nuts ; and  all  very 
hard  and  fine.  If  this  flone  was  fawed  and  polifh- 
ed,  it  would  appear  as  beautiful  and  elegant  as 
, any  ftone  in  Europe  ; as  it  would  much  refemble 
Mofaick  work  in  final!  patterns,  and  receive  a 
brilliant  lufire. 

The  breccia  generally  appears  regularly  ftratifi- 
cd,  or  not,  in  proportion  to  the  fize  of  the  compo- 
nent parts  of  the  ftone.  Such  rocks  of  this  kind 
as  are  compofed  of  round  gravel  and  fmall  bul- 
lets, are  generally  as  regularly  ftratified  as  com- 
' mon  fand-ftone.  Such  again  as  hold  bullets, 
like  the  firft,  and  fomething  larger,  are  common- 
ly difpofed  into  thick  coarfe  beds  ; and  fuch  rocks 
of  it  as  are  compofed  of  the  larger. bullets  fel- 
dom  fhew  any  marks  of  ftratification  at  all. 

There  are  numerous  lefler  hills  and  extenfive 
trafts  of  this  rock  in  many  parts  of  the  Highlands, 
and  north  of  Scotland  ; but  as  I fhall  have  occa- 
fion  to  review  this  rock  afterwards,  as  well  as 
the  bafalts,  and  others,  I will  fay  no  m.cre  about 
it  here. 


^eveniblyt 


( 52  ) 


Seventhly,  The  regularly  ftratified  quartzy 
mountain  rock,  of  a white  colour,  a little  tinged 
with  a blue  caft,  and  often  of  a bluifti  grey  co- 
lour. 

In  many  parts  of  Britain  this  done  is  feldom 
found.  I have  feen  fome  little  of  it  in  the  north, 
and  it  is  very  common  in  the  Highlands  of  Scot- 
land, where  I have  frequently  feen  it  as  regular- 
ly ftratified  as  any  of  the  fand-ftones,  with  other 
regular  ftrata  of  different  qualities  immediately 
above  and  below  it ; and  fometimes  compofing 
large  and  high  mountains  entirely  of  its  own 
ftrata. 

This  ftone  is  exceedingly  hard,  dry,  and  brit- 
tle, full  of  cracks  and  fliarp  angles  ; the  different 
ftrata  fometimes  moderately  folid,  but  often  na- 
turally broke  into  fmall  irregular  maffes,  with  an- 
gles as  fharp  as  broken  glafs,  and  of  an  uniform- 
ly fine  granulated  texture,  refembling  the  fineft 
fugar  loaf. 

There  are  large  and  high  mountains  of  this 
ftone  in  the  fhires  of  Rofs  and  Invernefs,  which 
in  a clear  day  appear  at  a diftance  as  white  as 
fnow,  without  any  fort  of  vegetation  on  thern, 
except  a little  dry  heath  round  the  bafe  of  the 
.hill. 

Eighthly,  I will  take  a fliort  view  of  the  coal 
metals,  which  are  a very  numerous  clafs  of  ftrata ; 

but 


( 53  ) 


but  as  I have  examined  them  particularly  in  my 
firft  volume,  I will  only  take  a curfory  view  of 
them  here,  and  I will  chiefly  take  notice  of  the 
fand-ftones.  There  is  a great  variety  of  the 
fand-ftones,  which  are  diftinguifliable  by  colour, 
texture,  and  degrees  of  hardnefs  ; and  thefe  are 
difpofed  into  thick,  middling,  and  thin  {Irata, 
The  fpecies  or  variety  I will  take  notice  of  at 
prefent,  is  the  regular  broad-bedded  free-ftone,  of 
a laminated  texture. 

This  flone  commonly  rifes  in  middling  and 
thin  flrata  ; and  appears  at  the  edges  of  a feclion, 
when  broke  or  cut,  to  be  formed  of  difl'erent  thin 
lamina,  or  layers  of  fand,  equally  laid  on  the 
whole  breadth  of  the  flone,  and  well  cemented  to- 
gether. 

1 take  no  notice  of  the  colour,  nor  of  the  feve- 
ral  properties  of  the  free-flones,  having  no  view 
of  clafling  ftones.  It  is  the  formation  into  flra- 
ta, and  the  internal  flru£lure  of  flones,  with  the 
various  phenomena  they  exhibit  in  the  flations 
they  occupy  in  the  fuperficies  of  the  globe,  that 
anfwers  my  prefent  views.  I have  feen  a great 
deal  of  both  red  and  white  free-flone  rife  in 
layers  of  five  or  fix  inches,  and  fo  upwards  ; and 
when  the  fide  of  a grave-flone,  or  other  flab,  was 
polifhed,  regular  ftreaks,  of  a fifth  or  fixih  part 
of  an  inch,  appeared  the  whole  length  of  the  flone, 
as  if  laid  on  by  fo  many  gentle  waves  of  water, 
' fpreading 
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fpreading  each’  layer.  Now,  I wilh  particular  no- 
tice to  be  taken  of  the  inner  grain  and  flru6ture 
of  this  flone,  as  well  as  of  its  regular  ftratifica- 
tion  ; and  that  the  great  regularity  of  the  ftrati- 
ficatlon,  and  the  inner  ftrudure  of  it,  correfpond 
exactly  ; which  1 ftiall  have  further  occafion  to 
remark  in  what  I lhall  advance  in  my  fecond  ge- 
neral head.  The  flaggy  grey  ftrata,  the  ftrata  of 
Hate  in  general,  and  many  of  the  black  and  grey 
hrata  of  the  coal  metals,  may  alfo  be  ranked  with 
this  free-ftone,  for  perfeft  and  regular  ftratifica- 
cation ; and  likewife  many  other  thin  flrata  of  ^ 
he  coal  metals.  , 

I will  alfo  bring  many  of  the  thin  argillaceous 
flrata  into  the  fame  view.  Many  of  the  grey  re- 
gularly ftratined  mountain  limeftones  are  alfo 
ftreaked  or  flriped ; and  the  ftreaks  in  thefe  ap- 
pear more  confpicuous,  when  broken,  than  the 
ftreaked  free-ftones ; the  colours  of  the  parallel 
ftreaks  or  ftrips  being  brighter. . I obferved  be- 
fore, that  fome  of  the  hard  regularly  ftratified 
mountain  rocks  are  ftreaked  ; and  in  all  thefe 
three  different  ftones,  it  is  to  be  remarked,  that 
the  ftreaks  are  all  regularly  and  exaflly  pa- 
rallel to  the  bed  of  the  ftone ; which  fufficient- 
ly  proves,  that  the  fame  agent  was  employed  in 
the  formation  of  thefe,  and  of  all  the  completely 
ftratified  metals ; and  that  this  agent  aded  with 
much  regularity. 
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' Ninthly,  The  grey  flaggy  ftrata  of  Caithnefs, 

Is  another  remarkable  inflance  of  regularity. 

The  rocks  of  all  the  low  country  of  Caithnefs,  a 
fquare  of  ten  or  fifteen  miles,  are  bluifti  grey  ar- 
gillaceous flrata,  with  generally  a fmall  quantity 
of  lime  in  the  compofition  of  the  ftone,  which  is 
indurated  to  a greater  degree  than  is  common  to 
fuch  thin  ftrata. 

This  ftone  is  ftrong  and  tough  ; and  all  over 
this  country  it  is  difpofed  in  thin,  broad-bedded, 
regular  ftrata.  In  feveral  parts  of  the  country, 
thefe  flags  are  fo  thin  and  regular,'  and  are  raifed 
fo  light  and  broad,  that  three  or  four  of  them  co- 
ver the  fide  of  a fmall  houfe.  Mr  Murray  of 
Caftlehill  has,  perhaps,  the  beft  flags  in  all  Eu- 
rope, in  a bay  upon  the  fouth  fide  of  the  Pent- 
land  Frith.  That  gentleman  raifes  them  of  any 
fize  and'  thicknefs  he  pleafes  ; and  fo  truly  flat  ^ 
and  fmooth,  that  he  has  only  to  fquare  the  edges 
to  make  of  them  good  loft  floors,  partitions, 
chefts,  mangers,  roofs  of  houfcs  ; in  fliort,  he 
does  every  thing  with  them. 

The  face  of  thefe  flags  are  as  fmooth  and  true  a 
plane,  as  if  a perfect  mafter  had  finilhed  them ; 
and  indeed,  they  were  finiflied  by  a perfefl;  maf- 
ter. The  adorable  Creator  is  the  author  of  all 
this  art  and  regularity : And  the  ftrata  in  this 
bay  is  a beautiful  inftance  of  perfection  in  the 
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works  of  nature,  with  refpefl:  to  regular  and  per- 
fect ftratification. 

There  are  feverai  other  rocks  and  fpecies  of 
ftone  in  Great  Britain  befides  thofe,  already  enu- 
merated and  defcribed,  many  of  which  I have 
feen  and  examined  ; but  thefe  comprehend  a fuf- 
ficient  number  and  variety  to  anfwer  my  purpofe 
in  the  fequel  of  thefe  inquiries.  I have  no  view 
nor  any  inclination  more  minutely  to  arrange 
and  claffify  flones.  I am  acquainted  with  gen- 
tlemen much  more  capable  for  fuch  an  under- 
taking. My  plan  and  genius  leads  me  to  exa- 
mine the  ftrata  which  compofe  the  fuperficies  of 
our  globe  upon  a large  fcale.  I delight  to  exa- 
mine the  rocky  fhores  of  the  ocean, — to  climb, 
the  lofty  mountains,  and  take  an  extenfive  view 
of  the  great  operations  of  nature,  and  then  to  re- 
tire into  the  deep  and  folitary  glens,  where  I fee 
the  anatomy  of  my  fubjecl:, — where  fuch  deep, 
various, and  extenfive  fe£tions  of  the  ftrata  are. 
found,  as  are  very  ufeful  and  very  neceflary  in 
this  inveftigation. 


I will  now  proceed  to  my  fecond  propofition, 
which  was, 

IT.  To  give  the  natural  hiftory  of  the  ftratifica- 
tion of  the  fuperficies  of  our  globe, — of  the  bear- 
ing, flope,  and  continuity  of  the  regular  ftrata, — 
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of  the  filfures,  chafms,  flips,  and  other  interrup- 
tions of  that  regularity  ; all  of  which  concur  in 
proving  to  a demonftration,  that  water  was  the 
principal  agent  in  the  formation  of  that  fuperficies. 

I have  thus  far  prepared  matters  for  entering 
upon  an  enquiry  into  the  formation  of  the  flra- 
ta  ; an  enquiry  arduous  and  difficult ; and  al- 
though it  has  occupied  much  of  my  attention 
more  than  forty  years ; and  although,  fome 
time  ago,  1 have  endeavoured  to  remove  many 
difficulties  which  obfl;ru61;ed  my  progrefs,  yet 
when  I approach  to  a more  minute  inveftiga- 
tion,  it  fills  my  mind  with  awe  and  reverence. 
The  origin,  the  hiftory,  and  the  delineation  of  this 
chaos,  form  fo  great  an  undertaking,  that  I dare 
hardly  venture  to  explore  thofe  dark  and  myfte- 
rious  regions  of  nature.  ‘ 

All  the  phaenomena  of  the  ftnita,  and  the  par- 
tial hiftory  I have  given  of  them,  make  it  evi- 
dent to  me,  that  thofe  rocks  and  foffils  which 
we  fee  laminated,  ftreaked,  and  fpread  out  one 
above  another,  were  formed  by  the  waves  of  wa- 
ter put  in  motion  by  the  tides  and  other  natural 
caufes  : And  that  other  rocks,  fuch  as  moft  of 
the  granites  and  pudding  ftones,  fome  of  the 
bafalts  and  limeftones,  &c.  have  ftriking  appear- 
ances of  the  ftony  matter  fubfiding  in  deep  wa- 
ter, and  fubfldence  cannot  properly  take  place 
in  water  greatly  agitated  or  flowing  with  a ftrong 
current. 
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It  now  begins  to  be  acknowledged  by  almoft 
all  thofe  naturalifts  who  enquire  into  the  nature 
of  the  mineral  kingdom,  that  they  fee  the  marks 
of  water  every  where  upon  the  fuperficies  of  this 
globe.  M.  Buffon  afferts,  that  every  thing  we 
fee  both  upon  and  within  the  furface  of  the  earth, 
carry  felf-evident  marks  of  the  whole  being  form- 
ed by  water,  and  he  is  evidently  right  in  general 
in  alTerting,  that  water  was  the  agent  in-  this 
great  work,  but  he  is  as  certainly  wrong  in  his 
account  of  the  manner  of  performing  it. 

From  all  the  phsenomena  which  we  can  invef- 
tigate,  both  upon  and  within  the  fuperficies  of 
the  globe,  it  appears,  that  all  the  materials  which 
compofe  our  rocks  and  ftrata,  muft  have  been 
mixed  with  v/ater  in  a fluid  or  chaotic  ftate,  when 
the  fuperficies  of  the  globe  wa?  formed,  and  all 
its  curious  rocks  and  ftrata  were  organized. 

At  prefent  I will  take  it  for  granted  ; 1 fhall 
have  occafion  to  refume  the  fubjefl  hereafter, 
and  to  make  various  enquiries  relating  to  this 
chaotic  ftate  of  our  globe. 

It  is  natural  to  fu^of^,  th^t^|_  diurnal  mo- 
tion of  the  earth  from  to  upon  its  own 
axis,  and  the  motion  of  the  tides  from  eaft  to 
weft,  were  not  fufpended  while  this  planet  was  in 
a chaotic  ftate  before  the  prefent  dry  land  appear- 
ed. Upon  this  fuppofition,  it  feems  to  me  high- 
ly probable,  that  thofe  ftrata  which  we  fee  dif- 
' ' ' pofed 
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pofed  into  regular  order,  were  formed  by  the 
flow  and  waves  of  the  tide  fpreading  out  the 
grains  and  particles  of  ftony  matter  up  on’ a large 
plane,  and  leaving  them  there.  The  phtenomeha 
of  the  ftrata  themfelves,  and  a flimy  fediment 
found  betwixt  the  beds  of  many  quarries,  make 
this  hypothefis  abundantly  evident. 

The  moft  of  the  granites  and  breccia,  fome  of 
the  bafalts,  limeftones,  and  others  not  regularly 
ftratified,  1 fuppofe  were  formed  by  the  llony 
matter  fubfiding  when  the  water  was  in  fome  de- 
gree  of  reft  at  the  height  of  the  tide,  or  from  o- 
ther  caufes  of  ftagnation.  Great  quantities  of  mat- 
ter lodged  by  a particular  high  tide  in  different 
places,  might  make  many  large  temporary  ob- 
ftrudtions  by  water  containing  great  quantities 
of  ftony  matter,  which  would  fubfide  into  a thick 
irregular  ftratum  during  the  recefs  of  the  tide 
which  obftruftions  future  high  tides  would  break 
down  and  fweep  away. 

I am  convihced,  by  the  phenomena  of  the 
ftrata,  that  every  ftratum  which  we  fee  regular 
was  formed  upon  the  then  furface  of  the  globe ; 
that  is,  that  the  very  part  of  the  globe  where  a 
particular  part  of  the  'ftratum  was  made,  began 
to  be  dry  land  before  the  tide  brought  with  it  the 
matter  which  produced  that  ftratum  ; and  fo  on, 
ftratum  fuper  ftratum,  tide  after  tide,  until  all 
the  ftrata  were  completed.  And  perhaps  higher 
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and  lower,  ftronger  and  weaker  tides,  might  have 
been  the  caufe  of  thicker  and  thinner  ftrata,  a- 
mongft  thofe  we  call  regular.  We  find  the  thick 
and  thin  ftrata  very  unaccountably  and  caprici- 
oufly  mingled,  unlefs  we  will  allow  fuch  a natu- 
ral caufe  as  the  difference  of  tides. 

I am  alfo  convinced,  chat  when  every  indivi- 
dual ftratum  was  made  by  the  tide,  that  ftratum 
was  fpread  out  by  the  water  upon  nearly  an  even 
level  plane  fuperficies,  extending  the  whole  length 
and  breadth  of  that  ftratum  ; and  that  the  ine- 
qualities of  declivity,  the  fraftures  and  various 
irregularities  we  meet  with,  happened  after  each 
ftratum,  and  in  many  cafes,  after  a great  number 
of  ftrata  were  fpread  one  above  another  upon  a 
level  furface. 

To  compare  great  things  with  fmall,  the  ftrata 
of  fand  and  mud  lodged  by  great  rivers  in  plains, 
by  inundations  from  the  mountains,  are  difpofed 
in  layers  very  much  refembling  our  ftrata  of 
ftone,  &c.  I have  read  an  account  of  a deep 
Well  or  pit  dug  in  Holland,  in  which  they  found 
thicker  and  thinner  ftrata  of  clay,  mud,  and  fand 
alternately,  to  the  depth,  if  I remember  rightly, 
of  about  thirty  or  forty  feet.-  There  is  no  room 
to  entertain  a doubt,  that  thefe  ftrata  of  loofe 
matter  were  fpread  out  there  at  different  periods 
of  time,  by  the  inundations  of  the  Rhine,  &c.  and 
thofe  feveral  ftrata  dug  through  in  Holland  be- 
ing 


( 6i  ) 


ing  found  in  a loofe  ftate,  without  any  appear- 
ance of  cement  or  induration,  is  a proof  of  an 
obfervation  I made  in  another  place  I'viz.  That 
fuch  adventitious  ftrata  as  are  formed  by  accident 
upon  the  fliores  of  the  ocean,  the  banks  of  rivers, 
&c.  at  any  time  fince  the  firft  formation  of  the 
fuperficies  of  our  earth,  want  the  cementing  qua- 
lity which  binds  and  connefts  our  rocks  with 
various  degrees  of  cohefion. 

Thefe  adventitious  ftrata  affift  our  ideas  in 
forming  a proper  notion  how  the  great  work  of 
the  ftratification  of  the  fuperficies  of  our  globe 
was  performed ; and  providentially  thefe  acci- 
dental ftrata  are  all  perfectly  loofe  a»d  uncon- 
neded,  without  the  leaft  approach  towards  any 
thing' like  cementing,  induration,  or  cohefion. 

I hope  it  will  be  acknowledged  that  this  ac- 
count of  the  formation  of  the  ftrata  and  rocks  up- 
on the  fuperficies  of  our  globe,  appears  natural : 
At  the  fame  time,  I am  fenfible  it  may  be  alledg- 
ed,  that  it  points  at  regularity,  but  regularity  is 
no  where  found  in  continuation.  I own,  it  may 
appear  fo  at  firft  fight.  However,  I hope  to  con- 
vince every  unprejudiced  enquirer  into  thefe  mat- 
ters, that  all  the  various  declinations,  breaches, 
and  other  interruptions  to  regularity  we  meet 
with  in  the  ftrata,  are  all,  upon  this  hypothefis, 
natural  and  neceffarv. 
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Let  us  fuppofe  that  the  interior  parts  of  the 
earth,  below  the  vifible  ftrata,  were  formed  by 
fubfidenee,  and  that  from  the  agitation  of  the 
tides,  this  interior  rock,  as  we  may  call  it, 
would  be  full  of  greater  and  lelTer  inequalities  up- 
on its  fuperficies,  before  the  exterior  rocks  and 
ftrata  were  formed.  The  great  agitations  of  the 
waters  or  chaos,  and  the  great  run  of  thofe  high 
tides  from  eaft  to  weft,  would  undoubtedly  carry 
and  lodge  the  ftony  matter  in  great  inequalities. 
Admitting  the  chaotic  ftate  of  the  terraqueous 
globe,  it  is  impoflible  to  conceive  that  it  could  be 
otherwife  ; and  the  phenomena  of  the  granite  and 
pudding  reeks  greatly  countenance  and  illuftrate 
the  pofition.  Several  mountains  in  Lochaber 
’ and  in  Appin,  the  mountains  of  Carngorm, 
amongft  many  others  in  the  Highlands  of  Scot- 
land, and  Cruffel  in  Galloway,  Ihew  us  how  the 
granite  rocks  are  moft  commonly  formed ; and 
the  pudding  rocks  upon  both  fides  of  Lochnefs, 
in  Rofsfliire,  Sutherland,  and  many  other  places, 
I have  feen  exhibit  much  the  fame  phenomena. 

In  the  curfory  view  I took  of  the  prevailing 
rocks  of  Scotland,  it  appeared,,  that  there  is, 
comparatively  fpeaking,  but  a very  fmall  part  of 
the  granite  rocks  found  in  regular  ftrata.  Some- 
times we  meet  with  this  rock  lying  moderately  flat 
and  level,  often  difpofed  into  low,  inequalities ; but 
the  moft  common  appearance  of  this  rock  is  in 
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hills  and  mountains,  fome  of  which  are  of  great 
fize  and  height ; fuch,  for  inftance,  arc  the  moun- 
tains of  Lochaber,  Appin,  and  Carngorm,  in  the 
Highlands,  and  of  Cruffel  in  Galloway.  The 
moft  of  thefe  mountains,  and  many  others  of  the 
fame  quality,  which  I have  feen,  are  cpmpofed 
of  one  entire  ftone  or  mafs,  from  top  to  bottom, 
without  the  leaft  appearance  of  ftrata,  or  any  di- 
vifions  into  different  layers,  or  beds ; and  often 
with  very  few  of  the  common  fhfures  or  cracks, 
which  are  fo  frequently  found  in  other  rocks. 

I went  up  the  bed  of  a large  rivulet  of  four 
miles,  in  nearly  a ftraight  line,  upon  the  eaft  fide 
of  Bineves,  in  the  Highlands,  where  the  granite 
rock  was  wafhed  clean  the  whole  length  of  the 
rivulet,  in  which  there  was  no  appearance  of  any 
divifion  or  bed,  nor  hardly  a crack  or  cutter  a 
quarter  of  an  irich  wide  to  be  feen ; but  the 
whole  rock  was  uniform  and  equal  like  the  fu- 
perficies  of  a fingle  block  of  granite.  Now  it  is 
impoffible  for  us  to  meet  with  any  thing  in  na- 
ture, that  can  give  us  a clearer  idea  of  the  ftony 
matter  fubfiding  in  water  with  unequal  fuperfi- 
cies,  than  thefe  mountains  of  granite,  and  the 
lefler  hills  of  the  breccia,  or  pudding  rock,  ex- 
hibit. That  thefe  mountains  of  granite,  and 
other  unftratified  rocks,  have  fubfided  v/ith  une- 
qual fuperficies,  is  evident  to  every  obferver  j and 
in  fuch  cafes,  there  is  no  difputing  againft  felf- 
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evident  fa£ls,  without  being  guilty  of  the  great- 
eft  abfurdity. 

Various  phenomena  of  the  earth  make  it  very 
evident,  that  the  tides  rofe  to  a prodigious  height 
during  the  formation  of  the  rocks  and  ftrata, 
which  compofe  the  fuperficies  of  the  globe.  The 
fluid  chaotic  flate  of  the  terraqueous  globe,  was 
one  reafon  of  fuch  high  tides  at  that  period.  The 
attradion  of  the  fun  and  moon  would  have  a 
greater  effeft  upon  this  planet,  when  the  fuperfi- 
cies of  it,  at  leaft,  were  all  in  a fluid  flate,  than 
they  could  poffibly  have  afterwards,  when  part 
of  it  only  was  fluid,  and  part  folid.  And  the 
tides  rifing  fo  high  in  that  ftate  of  the  earth,  was 
the  caufe  of  our  meeting  with  fo  many  moun- 
tains of  granite ; fome  of  which,  though  high, 
mufl  have  fubfided  altogether  in  one  tide,  which 
is  evident,  from  their  containing  the  fame  mat- 
ter without  any  variation  in  quality  or  colour ; 
and  from  their  being  one  uniform  mafs,  without 
ftrata,  divifion,  or  bed,  from  top  to  bottom,  that 
can  give  us  the  leaft  indication  of  the  matter  be- 
ing laid  on,  added,  or  fubfiding  at  different  times. 
But  this  is  only  to  be  underftood  as  meaning 
fuch  parts  of  the  mountains  as  are  in  our  fight. 
We  can  fay  little  or  nothing  to  fuch  parts  as  are 
not  in  our  view. 

As  it  is  evidently  matter  of  fa£l,  that  the 
mountains  of  granite  are  of  the  conftrudlion 
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which  I have  defcribed,  it  muft  be  acknowledged 
that  the  tides  were  high  when  thofe  mountains 
were  formed.  In  this  cafe  the  effe£t  proves  the 
caufe,  and  the  caufe  naturally  accounts  for  the 
effeft.  Now,  from  thefe  known  fads  which  we 
can  inveftigate,  we  may  form  probable  conjec- 
tures in  cafes  perfedly  hmilar.  When  we  fee 
inequalities  upon  the  fuperficies  of  the  granite, 
and  other  rocks  formed  by  fubfidence,  fo  confide- 
Table  as  to  rife  to  the  height  of  great  mountains,  , 
it  is  rational  to  conclude,  that  fimilar  inequali- 
ties would  be  occafioned  by  the  fubfidence  out  of 
our  fight.  During  the  firft  periods  of  the  fubfi- 
ding  of  ftony  matter  in  the  waters,  I think  it  a 
reafonable  fuppofition,  that  the  interior  parts  of 
the  globe  would  confolidate  before  the  fuperficies. 
Befides  the  preffure  of  the  fuperincumbent  chao- 
tic matter,  the  attraction  of  the  fun  and  moon 
would  be  more  powerful  near  the  furface  than 
further  down,  which  would  help  to  keep  the 
more  fuperficial  parts  of  the  chaotic  or  earthly 
matter  more  loofe  and  mixed  with  water  : and  of  . ' 

^ courfe,  the  fediment  near  the  furface  of  the  * 
globe  would  be  laft  in  forming,  and  would  be 
very  humid  and  cavernous,  as  well  as  unequal, 
and  of  a mountainous  figure. 

Having  thus  far  prepared  my  way,  I will  now 
proceed  to  account  for  the  inequalities  and 
breaks  of  the  ftrata.  When  the  then  fuperficies 

VoL.  IT.  I of 


( 66  ) 


of  the  confolidated  parts  of  the  globe  began  to  rife 
fo  high,  or  nearly  fo  high,  as  the  furface  of  the 
globe,  fo  as  the  tides  would  begin  to  run  and  to 
form  ftrata,  the  firft  as  well  as  the  laft  of  thofe 
ftrata  would  be  fpread  out  even  and  fmooth  up- 
on a large  fuperficies.  Now  the  firft  of  thefe  ftra- 
ta would  be  fpread  out  upon  a very  unequal  and 
infiifficient  ground,  which  was  not  only  of  a 
mountainous  figure,  but  alfo  containing  a great 
quantity  of  water  in  the  compofition  of  the  fedi- 
ment ; and  fome  of  the  caverns  and  hollows 
would  be  much  more  humid  and  llimy  than 
others  ; and  therefore,  when  the  weight  of  the 
fuper-incumbent  ftrata  were  laid  by  fucceeding 
tides  above  this  unequal,  terraqueous  bafis,  and 
when  the  fuperior  waters  began  to  lelfen  in  bulk 
and  weight,  by  the  feparation  of  the  earthy  and 
ftony  matter,  and  to  retreat  by  degrees  to  the 
prefent  bed  of  the  ocean,  and  much  dry  land  be- 
gan to  appear  between  tides,  before  the  -Indura- 
tion of  the  ftrata  had  taken  place,  it  became  ne- 
ceffary  that  the  water  contained  in  the  caverns 
and  hollows,  and  in  all  the  humid  fediment  be- 
low the  flrata,  Ihoiild  find  its  way  out.  The 
weight  of  the  fuperior  ftrata,  as  yet  humid,  foft, 
and  flexible,  would  prefs  hard  upon  the  unequal 
ground  below ; and  this  prelfure  of  the  fuper-in- 
cumbent weight,  would  in  time  become  fo  great, 
that  the  water  below  muft  force  its  way  out,  by 
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breaking  the  fuperior  ft  rata  in  many  places ; and 
this  forcing  up  of  the  interior  water,  drained  out 
of  the  humid  fediment,  is  the  origin  and  efficient 
caufe  of  all  the  caverns,  gaffies,  veins,  and  fif- 
fures  we  fo  often  meet  with,  and  behold  with 
aftoniffiment.'  A great  quantity  of  water  forcing 
its  way  out  would  make  a large  paffage ; and 
the  violent  manner  by  which  this  paffage  was 
made,  would  greatly  difturb  and  diftort  the  ftra- 
ta  about  the  rupture.  When  the  water  had  for- 
ced its  way  out  with  a violent  eruption,  the  ftrata 
being  ftill  tender  and  humid,  the  aperture  or  car 
vern  would,  in  whole  or  in  part,  be  filled  up  by 
the  falling  in  of  the  fides  or  roof,  which  would 
difturb  regularity,  and  produce  confufion  and 
diforder  ^ good  way  round.  While  the  fuperior 
ftrata  were  borne  up  by  the  waters  beneath,  and 
continued  whole  and  unbroken,  they  were  all 
horizontal  and  level,  or  nearly  fo  j but  when  the 
interior  waters  forced  their  way  out,  by  burning 
the  ftrata  in  many  places,  there  would  be  made 
confiderably  unequal  vacuities  underneath  the 
ftrata  ; and  of  courfe,  the  ftrata  being  not  yet 
indurated,  there  would  foon  be  great  alterations 
upon  the  fuperficies  of  the  gloOe. 

The  yet  humid  and  tender  ftrata  would  bend 
and  break  in  many  places,  and  fink  down  into  the 
vacuities  beneath,  which  has  caufed  the  various 
declivities,  ruptures,  and  other  interruptions  of 
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the  regularity  of  the  ftrata,  which  we  every 
where  behold.  Where  the  interior  vacuity  wa$ 
very  deep,  the  parts  of  the  ftrata  immediately 
above  fuch  vacuity  would  be  deprefled  fo  low, 
that  the  other  parts  which  would  reft  upon  the 
jfide  of  an  interior  mountain,  would  be  turned  up 
nearly  an  edge.  The  ftrata  would  dip  and  lean 
into  thefe  interior  lakes,  gulphs,  and  vacuities, 
with  all  the  varieties  and  degrees  of  flope,  of  ele- 
vation, and  depreflion,  which  we'  every  where 
meet  with. 

1 faw  at  Springkell  in  Annandale,  a deep  lime- 
ftone  quarry,  which  exhibits  the  under  or  con- 
cave feftion  of  an  arch.  I had  an  end  or  profile 
view  of  this  fedion,  which  was  the  beft.  The 
upmoft  ftratum  of  this  rock,  next  the  grafs,  was 
very  fliort,  as  that  fmall  fegment  of  the  arch  foon 
cropt  out  to  the  north,  and  to  the  fouth.  The 
fecond  ftratum  down  from  the  grafs  was  confi- 
derably  larger  than  the  firft.  The  third  and 
fourth,  and  fp  pn,  continued  tq  lengthen  all  the 
way  down  to  the  bottom  of  the  quarry,  as  both 
ends  or  fides  of  each  ftratum  below  came  round 
and  cropped  out  at  the  grafs  above,  as  high  as 
the  upper  ftratupi  cropt  out  j fo  that  all  the  low- 
er ftrata  took  an  ample  fweep,  and  formed  the 
concave  femicircle  of  a magnificent  arch. 

This  is  a curious  and  a pleafing  phaenomenon, 
which  I know  npt  how  to  account  for,  without 
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admitting  a vacuum  underneath  thefe  ftrata,  into 
which  the  middle  of  them  was  depreffed,  and  the 
fides  elevated  while  they  were  humid  and  pliant. 
It  was  this  inequality  of  the  ground  below  the 
ftrata  which  was  the  caufe  of  all  the  dykes,  gafti- 
es,  flips,  and  other  inequalities  and  difturbaiices 
in  the  coal  metals.  A vacuity  of  a certain  ex- 
tent and  deepnefs  would  occafion  the  ftrata  a- 
bove  to  fall  into  juft  fuch  a degree  of  flope  as  the 
fize  and  figure  of  the  hollow  below  would  admit 
of.  Where  the  vacuum  was  deep,  and  the  fides 
of  the  fubterranean  mountains  very  fteep,  the 
ftrata  above  would  fall  nearly  on  edge ; and 
when  fhallow,  they  would  only  be  deprefled  a lit- 
tle, which  would  give  them  an  eafy  flope  or  de- 
clivity, and  fo  on  to  all  the  intermediate  degrees 
between  the  two  extremes  of  the  horizontal  flat- 
nefs  and  the  vertical  pofition  of  the  ftrata. 
Where  the  inequalities  below  were  inconfiderable 
and  near  to  one  another,  the  fuperior  ftrata 
would  only  bend  downwards  a little  in  feveral 
places  contiguous  without  breaking,  which  would 
occafion  the  inequalities  of  dip  and  the  waving 
of  the  ftrata,  which  we  fo  often  meet  with,  and 
which  I have  defcribed  in  my  obfervations  on 
coal. 

When  a fmall  vacuity  happened  to  be  greater 
under  one  fide  than  the  other  of  a clafs  of  ftrata, 
the  weight  of  the  ftrata  over  fuch  vacuity  prefling 
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down  on  one  fide,  and  the  refiftance  of  the  other 
fide,  which  was  fupported  below,  would  at  lafl 
caufe  them  to  break  acrofs,  and  the  ftrata  upon 
one  fide  of  the  breach  would  fink  down,  and  the 
edges  of  the  feveral  ftrata  would  Aide  paft  each 
other  at  the  fradlure,  fo  that  the  edges  of  thofe 
which  funk  down  would  fall  below  the  edges  of 
thofe  they  broke  off  from,  on  the  fide  which 
ftood  firm,  as  many  feet,  or  as  many  fathoms,  as 
the  vacuity  below  was  deep  or  ftiallow,  which 
was  the  caufe  of  all  the  flips  and  hitches  we  fo 
frequently  meet  with  in  coal-works  and  quarries, 
and  we  fee  in  other  places  where  the  ftrata  ap- 
pear. 

I apprehend  we  may  find  another  fource  of 
water  to  difturb  the  regularity  of  the  ftrata,  be- 
fides  that  I have  attempted  to  explain.  The  fu- 
perior  ftrata  and  rocks  formed  by  the  water  and 
in  the  water,  as  the  matter  was  laid  off  by  the 
ftreams,  or  lodged  in  fediment  at  the  height  of 
the  tides,  would  all  at  firft  be  in  a foft  and  hu- 
mid ft  ate,  containing  a confiderable  quantity  of 
water,  which  would  all  by  degrees  ooze  and 
drain  out  by  the  preffure  of  the  fuperior  upon 
the  inferior  ftrata  ; and  it  is  the  property  of  wa- 
ter to  fink  downwards,  excepting  fuch  as  goes  oft 
by  evaporation,  when  the  particles  are  divided 
fo  fmall  as  to  be  buoyant  in  the  air.  The  water 
contained  at  firft  in  the  coinpofition  of  the  fupe- 
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rior  ftrata,  while  humid,  when  paffing  down- 
wards by  percollation,  might  for  a while  lodo’e 
betwixt  fome  flrata,  or  in  any  vacuities  it  would 
find;  but  when  the  fuperlor  preffure  became 
greater,  by  the  addition  and  fettling  of  the  ftra-  . 
ta,  this  water  would  alfo  force  its  way  out ; and 
this,  very  probably,  is  the  phyfical  caufe  of  many 
of  the  leffer  dlfiurbances  and  deviations  from  re- 
gularity, which  we  fo  often  meet  with  in  the 
coal  metals  and  others.  It  is  more  than  proba- 
ble, that  the  water  firained  out  of  the  ftrata 
might  in  fome  places  produce  even  confiderable 
difiurbances  in  forcing  its  way  out. 

It  appears  to  me  probable,  that  the  water 
drained  out  of  the  ftrata,  and  afterwards  forced 
out  from  between  them,  might  occafion  that  fort 
of  difturbance  in  the  coal  metals  and  others, 
which  1 have  called  a waving  Ihake  ; and  per- 
haps fome  of  the  leffer  twilled  lhakes,  which  I 
have  defcribed  elfewhere,  might  have  the  fame 
original  caufe.  The  water  between  the  ftrata 
burfting  a paffage  In  a particular  place,  and  in 
forcing  its  way  out,  breaking,  twilling,  and  dif- 
torting  them,  w'ould  produce  great  confufion  as 
far  round  as  the  Influence  of  that  current  would 
rCach.  And  1 can  eafily  conceive,  that  in  many  ' 
’ places,  this  water  would  be  forced  out  with  pro- 
digious violence,  by  the  great  weight  of  the  llra- 
ta  above  preffing  down  upon  it.  In  the  forma- 
tion 


( 72  ) ' 


tion  of  the  ftrata  by  water  in  motion,  it  is  reafo- 
nable  to  fuppofe,  that  fome  places  would  contain 
more  water  in  the  mud  or  newly  formed  ftrata 
than  others,  and  of  courfe  fuch  places  would  be 
more  quaggy  and  weak  than  firmer  places,  which 
contained  lefs  water  ; a preifure  coming  againfl: 
fuch  a place  would  eafily  force  a palfage,  and  if 
fuch  weak  place  was  of  fmall  extent,  the  water 
might  force  its  way  upwards  in  almoft:  a vertical 
diredion,  and  fo  form  a twilled  lhake  or  a fmgle 
pipe  vein  in  mineralogy. 

"We  often  meet  with  quaggy  fpots  upon  a 
fmooth  fandy  or  (limy  fhore,  fo  foft  and  weti  that 
you  will  plump  in  if  not  previoully  aware  of 
them ; and  fometimes  the  water  will  really  burfl: 
out  of  thefe  quaggy  places,  although  the  reft: 
of  the  fands  near  you  (hall  be  comparatively  dry 
and  firm. 

I make  no  doubt,  that  one  or  other  of  thefe 
caufes,  which  in  many  refpe£ls  are  the  fame,  have 
produced  all  the  phaenomena  we  obferve  within 
the  furface  of  the  earth,  wherever  we  meet  with 
any  thing  that  difturbs  or  interrupts  the  uniform 
regularity  of  the  ftrata. 

It  is  a cbmmon  faying  with  many,  (which  I 
have  often  he^rd),  when  they  meet  with  phaeno- 
mena  in  the  mit^eral  kingdom,  which  they  can- 
not comprehend,  to  call  them  “ the  fport  of  na- 
“ ture,’"  which  is  iit  belt  but  a vague  expreflion, 

f 
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frequently  made  ufe  of  to  conceal  ignorance. 
I think  it  a much  wifer  faying  made  ufe  of 
by  others,  viz.  “ That  nature  does  nothing 
in  vain.”  I cannot  help  thinking  that  the  laft 
faying  is  remarkably  applicable  to  the  fubjed 
under  contemplation.  Granting  the  ftrata  to 
be  formed  by  water,  and  I do  not  fee  how 
it  can  poffibly  be  denied  by  any  who  take 
the  trouble  to  examine  circumftances  ; we  muft 
' then  fuppofe  a great  quantity  of  water  to  be  con- 
tained in  the  compofition  of  each  ftratum  at  firfl, 
and  that  this  water  would  filter  and  ftrain  out 
by  degrees.  It  is  as  reafonable  to  fuppofe,  or  in 
other  words,  it  is  neceffary  to  allow  this  water  a 
paffage  out  fomewhere.  Go  to  a fandy  or  flimy 
Ihore,  towards  the  latter  end  of  the  ebb  of  a high 
ftream  tide,  when  the  fea  retreats  expeditloufly, 
and  there  you  will  fee  how  amazingly  faft  the 
water  is  oozing  out  of  the  ftratum  of  fand  which 
the  waves  formed,  and  the  greater  the  flope  is 
near  the  land,  the  quicker  it  drains  out. 

If  the  fhpre  is  very  flat  and  the  fands  exten 
five,  it  contains  fo  much  water  that  we  dare  npt 
ride  there.  I have  frequently  feen  fands  1 durft 
not  walk  upon,  and  men  on  foot  and  on  horfe- 
back  have  been  known  to  fmk  and  perifh  in 
them.  The  Solway  Frith  is  infamous  in  this  re- 
fpe£l:.  Several  barques  ftriking  the  ground, 
could  never  be  got  off  the  fands  again,  but  have 
Voi.,  II.  K been 
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been  known  to  fmk  over  the  mafl;  quite  out  of 
fight  in  a few  tides.  This  obfervation  will  help 
us  to  conceive  what  an  amazing  quantity  of  wa- 
ter there  muft  have  been  In  the  compofition  of 
the  ftrata  when  firfl:  formed  ; and  if  we  find  it 
there,  we  muft  allow  it  a paffage  out  fomewhere  : 
It  would  force  its  way  out  when  a prodigious 
■weight  of  ftrata  was  laid  on  above,  and  the  wa- 
ters of  the  ocean  had  retreated  far  below  the 
level  of  the  dry  land. 

In  a fubje£l  fo  great  and  extraordinary  as  this, 
we  muft  either  compare  great  things  with  fmall, 
or  elfe  be  left  without  any  means  of  illufl  ration, 
without  any  thing  to  aflift  our  ideas  j and  we 
have  need  of  all  the  afliftance  we  can  poffibly 
find  to  aid  us  in  this  inveftigation.  Allow, 
then,  that  the  newly  formed  ftrata  and  unftratified 
rocks  did  contain  much  water  at  firft,  this  water 
muft  find  or  force  a paffage  out ; and  I have  no 
reafon  to  doubt,  that  the  breaking  out  of  the  wa- 
ters from  beneath,  and  from  between  the  ftrata, 
jn  greater  or  leffer  quantities,  from  all  depths, 
and  in  all  directions  and  degrees  of  force,  was 
the  phyfical,  the  neceffary  caufe  of  all  the  great 
> fiffures,  breaks,  caverns,  abruptions,  twifts, 
ffiakes,  and  other  confufion  and  irregularities  we 
meet  with  in  the  ftrata.  I have  feen  examples 
which  affifted  to  confirm  my  perfuafion,  that  the 
greater  the  incumbent  weight  above  where  water 
‘ broke 
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broke  out  from  a 'great  depth,  the  greater  and 
wider  confufion  it  made. 

1 have  feen  great  havock  made  in  the  ftrata,  in 
fome  places  upon  the  Ihores  of  the  ocean,  under 
the  fides  of  large  granite  mountains.  But  I will 
not  defcend  to  particulars.  It  would  prove  too 
tedious  ; and  every  obferving  naturalifl  who  will 
take  the  trouble,  as  1 have  done,  of  perambula- 
ting the  mountains,  valleys,  and  fliores  of  the 
ocean,  will  find  the  truth  of  all  my  obfervations. 
Every  curious  perfon  will  find  opportunities  to 
examine  particulars.  I only  wifli  in  general,  to 
be  able  to  fet  the  obfervations  and  reflexions  of 
the  inquifitive  in  a right  train. 

I have  excepted  the  galhes,  or  the  open  fif- 
fures,  which  are  wide  above,  and  narrow  below, 
from  the  interruptions  of  the  regularity  of  the 
ftrata  and  rocks,  which  were  occafioned  by  erup- 
tion of  the  inferior  waters.  At  the  fame  time, 
I am  perfeXly  clear  that  the  water  contained  in 
the  fediment  at  firll  was  the  mediate  caufe  of 
thefe  gaflies.  The  drying  of  the  fuperficies  of 
the  ftrata,  by  evaporation  and  percollation,  was 
the  immediate  caufe  of  them.  When  the  great 
quantity  of  water  contained  in  the  mafs  at  firft, 
drained,  evaporated,  or  iflTued  out,  the  fuperior 
ftrata  mud  (hrink  every  way  in  bulk ; and  be- 
fides  their  diminilhing  in  bulk  from  the  lofs  of 
fo  much  water,  the  ftrata,  as  1 obferved  before, 

would 
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would  fall,  lean,  and  Hide  every  way  upon  the 
water  making  its  way  from  beneath  them  ; and 
thefe  effects  jointly  were  the  caufe  of  the  gafhes, 
or  wide  chaps  of  the  rocks  and  ftrata : Or  in 
other  words,  when  the  fuperior  ftrata  began  to 
confolidate,  and  the  water  was  drained  out,  they 
would  crack,  and  the  inclination  of  the  ftrata, 
difterent  ways,  would  increafe  the  crack  to  a 
wide  gafti. 

I think  this  part  of  my  fub]e£t  as  clear,  or  as 
eafy  to  be  illuftrated,  even  by  fmall  examples,  as 
any  part  of  it  I have  treated.  We  fee  the  earth 
chap  in  a dry  fummer.  A brick-maker’s  clay 
fpread  out,  and  left  too  long  in  the  fun,  w’ithout 
working,  will  foon  crack  all  over.  I have  obfer- 
ved  in  divers  places,  that  the  fuperior  or  upper 
ftrata  were  chapped  more  than  others  below 
them.  I mean,  that  a fmall  part  of  rock  or  ftrata 
fpread  over  a limited  extent  of  country  of  a par- 
ticular quality,  above  which  there  is  no  appear- 
ance of  there  ever  having  been  any  other  ftrata, 
and  not  much  cover  of  any  kind,  exhibit  the 
greateft  number  of  chaps.  Such,  for  inftance,  is 
the  limeftone  of  the  ifland  of  Ifla,  and  of  Afiint, 
which  does  not  dip  under  the  mountain  rocks  of 
the  country.  The  Jimeftone  of  Ifla  is  ftratified, 
but  there  are  no  other  ftrata  of  a different  kind 
above  it.  I have  traverfed  the  whole  of  that 
piece  of  limeftone,  which  is  about  ten  miles 

over, 
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over,  arid  I never  faw  any  fo  full  of  chaps  and 
fiffures  as  it  is.  This  remarkable  patch  of  lime- 
ftone  is  altogether  a mining  field,  which  produ- 
ces various  fpecies  of  lead  ore,  and  Tome  of  them 
rich  in  filver.  But  the  prevailing  fpecies  in  the 
iiland,  is  the  common  blue  potter’s  ore,  which  is 
there  remarkably  clean  when  dreffed,  and  free 
from  pyrites  and  other  heterogeneous  mixtures, 
not  eafily  feparated ; and  it  yields  an  excellent 
produce  in  fmelting.  Some  little  copper  is  found 
in  this  field,  in  regular  mineral  veins,  but  lead 
generally  prevails.  I believe  no  country  produ- 
ces fuch  an  amazing  number  of  veins,  in  the  fame 
extent  of  ground,  as  appears  in  this  limeflone. 
The  number  furpaffes  imagination,  and  many  of 
them  are  as  promifing  regular  good  veins,  as  can 
be  feen  in  any  mining  field  ; and,  they  all  difco- 
ver  lefs  or  more  lead,  accompanied  with  the  belt 
mineral  foils,  hard  and  foft.  But  notwithftand- 
ing  the  furprifmg  number  of  veins  to  be  feen  in 
this  rock,  I believe  it  would  be  difficult  to  deter- 
mine which  are  mod  numerous,  the  mineral 
veins,  or  the  hard  whin  dykes,  which  cut  and 
interfeft  the  lime  in  all  poffible  diredions.  If 
the  veins  and  dykes  of  this  field  were  diftindly 
and  properly  delineated  upon  a large  fcale,  by  a 
good  furveyor,  it  would  be  a valuable  acquifition 
for  the  curious  and  intelligent. 
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The  whin-dykes  there  generally  rife  above  the 
furface  of  the  lime,  fo  as  to  be  feen  in  ridges  at 
a diftance,  interfering  one  another.  I have  fre- 
quently ftood  upon  an  eminence,  and  viewed 
with  aftonifhment  the  prodigious  numbers  of 
thefe  ridges  of  done  which  traverfe  the  lime-field, 
crofling  and  interfering  one  another  in  ail  direc- 
tions. I account  for  the  whin-ftone,  and  other 
dykes  in  limellone,  and  the  coal  metals,  &c.  as 
originating  from  the  fame  phyfical  caufes  as  the 
open  gafhes,  viz.  the  draining  of  the  humidity, 
and  drying  of  the  ftrata. 

The  whin-dyke  was  a gafh  or  chafm  at  firfl:, 
which  was  afterwards  filled  up  by  a high  tide 
overflowing  and  pouring  foreign  matter  into  the 
gafh  ; and  the  gafti  which  continues  open,  or  on- 
ly contains  fand  or  clay,  or  other  loofe  matter,  I 
fuppofe  became  gaflies  later,  by  the  cracking  of 
the  furface  of  the  rocks,  after  the  high  tides  were 
fo  far  retreated  into  their  ordinary  bed,  that  they 
would  no  more  return  to  cover  the  earth.-  * 

t 

We  fliould  not  look  upon  all  this  irregularity, 
all  thefe  caverns,  fiflures,  breaks,  and  other  in- 
terruptions of  regularity,  which  1 have  been  de- 
fcribing,  as  if  they  were  real  blemifhes  in  nature, 
of  no  further  ufe  than  to  anfwer  the  firfl;  purpofe 
of  giving  vent  to  the  fuperfluous  moiflure  out  of, 
and  from  under  the  fuperior  ftrata.  I confider 
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them  all,  or  mofl;  of  them,  of  great  emolument 
to  man. 

The  fraftures  in  the  fuperior  ftrata,  and  the 
depreffion  and  elevation  of  them  into  various  de- 
grees of  Hope,  gives  us  an  opportunity  of  view- 
ing their  edges  at  the  many  fedions  of  them  we 
fo  often  meet  with,  and  of  examining  their  crops 
or  upper  edges  of  the  feveral  ftrata,  which  en- 
ables us  to  chufe  what  is  ufeful,  and  to  difcover 
and  work  coals,  quarries,  &c.  The  great  fubter- 
raneous  caverns  and  paffages  often  give  vent  to 
noxious  mineral  vapours,  and  are  frequently  the 
channels  of  fubterraneous  rivers,  many  of  which 
run  into  the  ocean,  and  into  great  lakes. 

Many  of  the  gaflies  and  larger  filTures  in  the 
ftrata,  are  the  repofitories  where  the  mineral 
ores  are  treafured  up  for  our  future  ufe,  and  we 
know  where  to  find  it  and  draw  it  out,  as  the  ad- 
vanced ftate  of  fociety,  of  commerce,  and  the 
arts  require  it.  What  a blefling  to  Society  in 
general  are  the  metals  ! ^Vhat  a comfort  to  ma- 
ny cold  countries  is  pit  coal  ! how  necelTary  to 
the  arts,  manufactures,  and  commerce ! How 
could  London,  Edinburgh,  Dublin,  &c.  fubfift 
without  It  ? Their  conveniences  and  advantages, 
without  thefe,  would  be  greatly  diminifhed  : It 

muft  be  confeffed,  they  could  not  be  what  they 
are  without  it. 

Thof^ 
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Thofe  fmaller  cracks  and  fifliires  wc  every 
where  meet  with  in  great  numbers,  in  the  ftrata 
commonly  called  cutters  by  our  quarriers,  which 
cutters  divide  our  quarry  ft  ones  into  fo  many 
blocks  or  mafles  of  various  fizes  and  figures,  are 
confidered  by  many  as  the  effe£l:s  of  earthquakes 
and  other  violent  concuflions  ; but  it  is  very 
evident  to  me,  that  they  originate  from  another 
caufe.  Every  perfon  of  obfervation  and  experi- 
-•  ence  knows  very  well,  that  the  nearer  the  furface, 
the  cutters  appear  more  numerous  ; and  vice  ver- 
fa,  the  deeper  down  there  is  the  greater  diftance 
between  them.  I have  feen  many  good  quarries 
in  which  the  ftrata  were  divided  at  the  furface 
by  thefe  cutters  into  angular  maftes  too  frnall  for 
ufe,  which  produced  good  blocks  a little  way 
down,  and  at  a greater  depth,  there  is  often  feve- 
ral  yards  fquare  between  thefe  natural  cutters  ; 
fo  that  the  quarriers  are  obliged  to  cut  out  every 
block  of  ftone  they  raife.  If  thefe  were  the  ef- 
fefts  of  earthquakes,  &c.  they  would  be  found  as 
numerous  below  as  above. 

In  fad,  they  are  the  effed  of  the  flow  and  gra- 
dual yielding  and  falling  of  the  layers  of  ftone 
clofer  to  one  another,  after  the  water  was  drain- 
ed out,  and  induration  was  taking  place;  and 
we  find  them  more  numerous  near  the  furface 
than  farther  down,  becaufe  the  furface  was  not 
prelfed  at  firft  by  the  weight  of  any  fuper-incum- 
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bent  matter ; of  courfe,  it  would  contain  more 
humidity,  and  retain  it  longer.  When  this  was 
by  degrees  drained  away,  there  would  be  the 
more  room  for  the  crops  or  fuperhcies  of  the 
llrata,  to  lean.  Aide,  and  fall  clofer  together,  and 
their  yielding  and  preffing  together  above,  later 
than  below,  mull  neceffarlly  occafion  more  cracks 
or  cutters  in  each  ftratum  at  the  furface  than 
farther  down. 

I have  endeavoured  to  be  as  explicit  as  I poffi- 
bly  couldj  in  explaining  this  great  and  difficult 
fubjed,  and  I have  produced  all  the  little  exam- 
ples which  I thought  moft  appofite,  by  way  of 
illuftration,  and  I am  fenfible  that  all  is  little 
enough. 

The  fubjecl  is  fo  great,  comprehenfive,  and 
difficult,  fo  much  above  and  beyond  human  capa- 
city, that  although  I well  underftand  what  I 
would  wilh  to  explain,  yet  I do  not  find  it  an 
eafy  matter  to  communicate  my  ideas  on  the 
fubjeft,  fo  as  to  be  perfectly  underftood  by  others. 
However,  I hope,  that  the  candid  naturalift 
will  underftand  me,  and  not  condemn  my  la- 
bour ; for  although  novices  in  this  fcience  fhould 
undervalue  what  I have  advanced  as  wild  and  in- 
confiftent,  I flatter  myfelf  the  experienced  adept 
wall  acknowledge  that  my  obfervations  are  the 
fruits  of  confiderable  application,  much  ftudy, 
and  extenfive  experience.  Neverthelefs,  feeing 
VoL.  II.  L the 
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the  fubject  is  fo  intncate,  I pretend  not  to  unfold 
the  whole  arcana  of  nature,  nor  entirely  to  re- 
move every  difficulty  and  obje£i:ion  out  of  my 
way.  There  is  ^one  of  confiderable  magnitude, 
which  occurs  at  prefent,  which  I will  attempt 
to  remove. 

The  difficulty  I mean  is  this : In  my  account 
of  the  ftrata  I call  regular,  which,  from  their 
flreaked  and  laminated  textures,  and  their  pofi- 
tion  one  above  another,  &c.  have  unqueftionable 
marks  of  being  formed  by  the  tides,  or  in  other 
words,  by  the  flow  or  current  of  water  in  motion. 

I faid  that  the  firft  of  thefe  ftrata  was  formed 
upon  what  began  to  be  dry  land,  or  where  there 
was  but  little  cover  of  v/ater,  or  chaotic  matter, 
at  the  ebb  of  tide  ; and  if  there  were  but  two  or 
three  regular  ftrata  in  all,  this  matter  wmuld 
appear  very  plain  and  Ample  ; but  as  we  fee  in 
fome  high  cliffs  of  the  fea,  in  deep  rocky  glens,  , 
among  our  higheft  mountains,  and  in  finking 
deep  coal  pits,  he.  many  great  and  lofty  feclions 
of  the  ftrata,  where  we  behold  prodigious  num- 
bers of  them  in  regular  order,  one  above  another, 
it  may  be  difficult  for  many  to  conceive  whence 
the  great  quantity  of  matter  was  to  come  from, 
■which  was  requifite  for  compofmg  all  the  reft, 
after  the  firft  two  or  three  were  done  by  the 
flow'ing  of  'w^ater  ? There  are  two  or  three  cir- 
cumftanees  wdiich  contribute  their  joint  affiftance 
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to  enable  me  to  remove  this  difficulty  out  of  my 
way. 

1 fuggefted  before,  and  I think  it  was  a natu- 
ral fuppofition,  that  the  then  furface,  or  what 
began  to  be  the  folid  fuperficies  of  the  globe  be- 
fore the  ftrata  were  made,  was  foft  and  ffimy, 
unequal  and  full  of  hollows,  and  mixed  with  a 
great  quantity  of  water.  Now,  when  a prodi- 
gious weight  of  ftrata  in  a humid  and  flexible 
ftate  ' was  fpread  out  upon  fuch  a ground,  the 
water  below  would  be  forced  out,  and  the  fuper- 
ficies of  the  globe  would  ffirink  do'^n  confider- 
ably.  All  the  ftrata,  and  efpecially  the  moun- 
tains of  fediment,  would  grow  thinner  and  be 
fqueezed  into  lefs  room  as  the  humidity  was  drain- 
ed out,  and  the  prodigious  weight  of  ftrata  above 
preflTed  them  together.  This  confideration  helps 
in  part  to  remove  the  difficulty  ftarted.  The 
globe  ffirinking  by  degrees  into  lefs  diameter,  as 
the  weight  of  more  ftrata  was  added  above,  and 
the  humidity  drained  out,  the  fame  height  of 
tide  would  ftill  fpread  out  more  ftrata.  But  this 
is  not  enough  : it  yet  remains  to  be  enquired, 
whence  all  the  matter  came  v/hich  compofed  the 
fubfequent  ftrata  ? I anfwer,  that  part,  and  only 
the  fmalleft  part,  would  be  carried  out  by  the 
interior  waters,  in  their  violent  eruption  when 
they  burft  their  confines.  When  thefe  waters 
forced  their  w^ay  out  with  fuch  prodigious  vio- 
lence 
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ience  as  the  incumbent  weight  of  a great  depth 
of  ftrata  made  neceflary,  when  the  fuperior  wa- 
ters had  retreated,  no  doubt,  a confiderable 
quantity  of  ftony  matter  would  be  forced  out 
with  the  water,  which  would  contribute  in  part 
to  form  future  ftrata  ; but  the  far  greater  part  of 
the  matter  which  compofe  the  regular  ftrata, 
came  from  the  bed  of  the  ocean,  which  purg- 
ed itfelf,  by  the  motion  of  the  tides,  of  all 
the  fand  and  earthy  matter  which  was  before 
mixed  in  the  waters,  and  laid  it  upon  the 
folid  and  higher  part  of  the  globe  in  regular 
flrata ; and  the  ocean  does  purge  itfelf  by  the 
motion  of  the  tides  to  this  day.  Though 
the  larger  rivers  fhould  carry  down  ever  fo  much 
fand  and  flime  into  the  fea,  it  throws  it  all  out 

again  upon  the  land. 

1 

It  is  eafy  to  be  perceived,  from  what  I have  ad- 
vanced upon  this  great  fubjedl,  that  I am  firmly 
perfuaded  the  whole  materials  which  compofe  the 
folid  part  of  the  fuperficies  of  our  globe,  were 
once  entirely  mixed  with  the  waters  in  a chaotic 
ftate ; and  it  appears  from  all  the  records  of  an- 
tiquity handed  down  to  us,  that  this  was  a re- 
ceived opinion  in  the  earlieft  ages  all  over  the 
world.  This  was  the  chaos  of  the  ancient  poets, 
and  philofophers. 


No 
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No  doubt  this  was  handed  down  to  them  by 
early  tradition  ; and  it  is  natural  to  fuppofe  that 
fome  of  the  wifefl  of  them  would  examine  nature, 
and  finding  the  phenomena  they  beheld  corre- 
fpond  with  tradition,  would  preferve  the  memory 
of  it  long  in  the  philofophic  parts  of  the  heathen 
world.  This  early  tradition  might  have  been 
derived  at  firfl:  from  fome  revelation  ; but  how- 
ever they  came  by  it,  it  appears  to  me  very  proba- 
ble, that  their  firft  notion  of  the  chaos  then  was 
much  the  fame  as  mine  is  now,  though  it  was  in 
later  times  firangely  blended  with  fable  and  fic- 
tion, to  countenance  their  various  fyfliems  of  ido- 
latrous theology.  What  idea  they  had  of  it  at 
laft,  is  not  eafily  conceived. 

In  the  raw  and  humid  ftate  of  the  fuperficies  of 
the  globe  at  that  time,  it  is  to  be  fuppojTed  that 
ftrong  and  powerful  winds  would  frequently  in- 
feft  the  lower  regions  of  the  atmofphere,  and 
thefe  might  have  a powerful  effeft  upon  the  llrati- 
fication  of  the  fuperficies  of  the  earth,  and  in 
producing  feveral  of  the  prefent  phenomena  we 
behold  upon  the  face  of  the  globe.  If  we  will 
fuppofe  that  many  of  thefe  fiorma  of  wund  were 
local,  and  only  extended  over  a fmall  part  of  the 
globe  at  one  time,  it  is  rational  to  fuppofe  that 
thefe  local  ftorms  of  wind  would  have  a mighty 
effedt  in  driving  or  carrying  the  ftony  matter 
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along  with  the  tides,  and  lodging  it  in  flrata  in 
different  places. 

Perhaps  this  is  the  reafon  that  we  every  where 
find  ftrata  of  the  fame  quality  in  patches,  which 
only  ftretch  over  a limited  extent  of  ground,  and 
then  others  of  a different  quality  take  place.  But 
I will  not  enter  into  minute  difquifitions  of  all 
circumftances.  I only  mean  to  give  the  great 
outlines  of  this  extraordinary  w^ork  of  nature. 
At  the  fame  time,  I will  juff  remark  here,  that  in 
all  my  perambulations  and  refearches,  1 have  not 
been  able  to  trace  any  particular  clafs  of  ftrata 
for  any  confiderable  length  of  ground,  compa- 
ratively fpeaking ; for  two  or  three  hundred 
yards,  and  two  or  three  hundred  miles,  are  both 
of  them  inconfiderable,  in  comparifon  of  a zone 
of  the  earth.  I once  took  it  for  granted,  as  I be- 
lieve many  others  do,  that  every  ftratum  was  a 
zone,  or  at  leaft  reached,  I knew  not  how  far ; 
but  1 afterwards  frequently  examined  circumftan- 
ces more  accurately,  in  order  to  put  this  matter 
beyond  a doubt ; and  both  in  Highlands  and  Low- 
lands, I found  I was  wrong ; and  now  fre- 
quent obfervation  and  experience  convince  me 
that  there  is  no  fuch  thing  as  a very  long  ftretch 
of  the  fame  clafs  of  ftrata. 

Obfervations  upoq  the  phenomena  of  the  ftrata 
which  compofe  the  fuperficies  of  our  globe, . is  a 
pleafing  and  a fruitful  fubjedb  of  inveftigation, 
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which  I have  long  examined,  and  could  fay  a 
great  deal  more  about  it,  were  I not  in  danger  of 
being  impertinently  tedious.  However,  before  I 
difmifs  it  entirely,  I wall  beg  leave  to  make  a 
few  obfervations  relating  to  the  courfe  or  bear- 
ing of  the  ftrata. 

As  I hold  that  the  fuperficies  of  this  globe  was 
formed  by  the  waters  put  in  motion  by  the  tides, 
it  is  necelfary,  upon  this  hypothefis,  that  the  bear- 
ing of  the  ftrata  ftiould  be  due  north  and  fouth 
between  the  tropicks,  and  that  they  Ihould  devi- 
ate a little  from  this  line  without  the  tropicks. 
On  the  north  fide,  they  ftiould  lean  or  bend  a 
little  towards  the  north- eaft,  and  upon  the  fouth 
fide,  towards  the  fouth-eaft. 

That  this  deviation  or  bending  back  of  the 
line  of  direction,  or  bearing  of  the  ftrata,  ftiould 
ftill  continue  and  increafe,  as  it  advances  from 
the  equator  towards  the  poles,  fo  as  to  form  an 
eafy  fweeping  curved  line  acrofs  the  femi-diame- 
ter  of  the  earth,  from  fouth  to  north,  &c.  The 
attraction  of  the  fun  and  moon  upon  the  fuperfi- 
cies of  the  globe,  is  greater  between  the  tropicks 
than  without  them  ; of  confequence  the  tides  mufl: 
rife  to  a greater  height  at  the  equator,  than  in 
the  high  latitudes  without  the  tropicks ; and  as 
the  attradion  is  greateft  between  the  tropicks, 
and  the  tides  would  rife  higheft  there,  fo  would 
they  run  foremoft  at  the  equator,  (to  compare 
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again  great  things  with  fmall,)  as  we  fee  the 
ftream  of  a fwift  running  river  in  a flood.  The 
current  in  the  middle  of  the  river  is  always  high- 
eft,  and  bears  foremoft.  But  the  greater  degree 
of  attraftion  between  the  tropicks  ariling  from 
the  figure  of  the  globe,  and  the  fituation  of  the 
torrid  zone  makes  it  neceflfary  for  the  tides  to 
rife  higher  there,  and  to  run  with  a forward 
head,  or  current ; and  this  would  efpecially  h?ip- 
pen  in  the  high  tides  in  the  chaotic  ftate  of  the 
earth  ; and  if  the  ftrata,  in  fa£l,  appear  in  this 
fuppofed  line  of  direction,  it  is  a ftrong  collateral 
proof  that  my  hypothefis  of  the  formation  of  the 
ftrata  by  the  tides,  is  true. 

I have  been  told  that  the  bearing  of  the  ftrata 
at  the  equator,  is  true  nofth  and  fouth,  of  the 
truth  of  which  report'  I have  not  the  leaft  doubt, 
as  it  appears  neceflary  that  it  fhould  be  fo.  In 
thefe  northern  latitudes  of  ours,  the  line  of  direc- 
tion or  bearing  of  the  ftrata,  where  they  lie  fair 
and  regular,  without  being  warped  or  thrown 
out  of  their  due  courfe  by  the  influence  of  any 
particular  caufe,  anfwers  as  nearly  to  my  idea  of 
the  line  of  the;,  tide,  when  the  whole  fuperficies 
of  the  globe  was^n  a fluid  ftate,  as  can  be  ima- 
gined *,  and  the  ftt?|a  in  all  this  ifland,  in  high 
and  low  lands,  im 'ffsountains  and  plains,  bear 
to  the  fame  point  in  general.  So  far  we  can 
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trace  an  exa£l:  correfpondence  between  the  caufe 
and  the  efFeft  ; and  I cannot  help  thinking  that 
they  mutually  prove  and  illuflrate  one  another. 

It  has  been  erroneoufly  aflferted  by  many,  that 
the  flrata  which  compofe  the  fuperficies  of  our 
globe  are  difpofed  according  to  the  true  order  of 
gravitation,  the  heavieft  below,  and  the  lighteft 
above ; but  I have  difproved  this  hypothefis  in 
my  obfervations  on  coal,  where  I have  proved  to 
a demonftration,  that  the  lighteft  and  the  heavi- 
eft, with  all  the  degrees  and  mediums,  are  blended 
promifcuoufly  in  the  coal  field,  without  the  leaft 
regard  to  gravitation.  There  we  find  freeftone, 
till,  ironftone,  coal,  till,  freeftone,  linieftone, 
coal,  ironftone,  &c.  &c.  alternately  one  above 
another,  without  the  leaft  regard  to  the  laws  of 
gravitation.  In  conftant  experience  we  find  the 
order  of  the  ftrata  run  counter  to  it  in  the  coal 
field,  as  we  very  commonly  find  ironftone  above 
coal,  and  every  roof  of  coal  whatever  is  much 
heavier  than  the  coal  itfelf.  There  are  above  thir- 
ty feams  of  coal  in  the  lands  of  Gilmerton,  with 
a prodigious  number  of  all  the  various  ftrata 
commonly  found  in  coal  fields,  interpofed  be- 
tween them.  There  is  not  any  mark  of  the  order 
of  gravitation  in  this  field.  But  I need  not  infill 
upon  this  point.  It  is  fufficiently  clear ; and  in 
my  account  of  the  formation  of  the  ftrata,  one 
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aboye  another,  by  the  ftream  or  flowing  of  the 
tides,  there  is  no  room  left  for  the  laws  of  gravi- 
tation to  take  place.  If  they  had  taken  place,  it  Js 
highly  probable  that  we  Ihould  have  greatly  fuf- 
fered  by  it — that  iron  and  lead,  &c.  &c.  had 
funk  down  abfolutely  out  of  our  reach. 

But  this  affair  is  better  ordered  for' our  accom- 
modation  and  convenience.  An  improved  ftate 
of  fociety  cannot  be  fuppotted  without’ numbers 
varioufly  employed,  according  to  genius,  inclina- 
tion, Ikill,  and  bodily  ftrength.  ^ Induftry,  even 
when  prompted  by  neceflity,  has  a dired  tenden- 
cy for  the  good  of  the  common  wealth  ; and  the 
greater  the  numbers  well  employed,  it  is  the 
better  for  the  whole  community.  Now,  by  view- 
ing our  fubjeft  in  this  light,  it-^mufl  be  confefled 
that  the  fuperficies  of  the  'globe  being  ftratified, 
and  the  order  in  which  thefe  flrata  are  difpofed, 
is  exceeding  convenient  for  fociety.  For  as 
the  matter  ftahds,  we  can  make  difeoveries  of, 
and  work  coal,'  ironflorte,  lime,  building-ftones, 
mines,  &c.  In  fhort, 'every  thing  is  fo  well  ap- 
pointed, and  fo  properly  difpofed  for  the  good 
and  convenience  oF  man  in  a focial  ftate,  that 
-were  he  not  'mortal  and  vext  with  anxiety,  and 
with  unruly  paflions  and'  appetites,  and  were 
not  the  fpirit  of  man'  always  diffatisfied  with 
prefent  enjoyments,  and  ftill  aiming  at  fome- 
thing  mprcj  this  world  would  be  a heaven  up- 
on 
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on  earth.  But  the  terreftrial  .paradife  only 
fuited  to  gratify  the  cravings  of  the  bodily  feh- 
fcs.  The  immortal  foul  meets  with  nothing 
but  difappointment  and  difguft  in  this  world ; 
and  therefore  it  inftindlively  pufhes  forward  its 
hopes  and  defires  to  a ftate  and  enjoyments 
more  congenial  to  a fpiritual  nature. 

In  taking  a fhort  review  of  what  I have  advan- 
ced about  the  formation  of  the  ftrata,  1 have  the 
pleafure  to  refledl  that  I have  not  the  leaft  doubt 
of  my  being  right  in  the  main,  though  I may 
have  erred  in  fome  little  relative  points ; and 
though  all  the  world  fhould  refufe  its  affent  at 
prefent,  it  cannot  hurt  me  in  the  end.  I know 
upon  what  grounds  I ftand.  All  the  phenomena 
of  the  fuperficies  of  the  globe  above  ground  and 
below,  are  on  my  fide  ; and  in  time  thefe  pheno- 
mena will  be  duly  examined,  and  the  refult  of 
the  ftridtefl  fcrutity  which  time  can  produce, 
muft  conclude  in  affent  to  the  truth  of  what  I 
have  advanced. 

It  would  be  too  tedious  to  enumerate  every 
circumftance  I have  examined,  and  which  might 
be  brought  forward  in  proof  of  my  opinion. 

The  regularity  of  the  ftrata  Is  clearly  on  my 
fide  j and  the  irregularities,  breaks,  and  inter- 
ruptions we  meet  with,  become  neceflary,  upon 
the  fuppofition  of  water  being  the  mediate  caufe 
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of  this  great  effe£l.  When  the  laminated  and 
ftreaked  beds  of  done  are  broke  acrofs,  the  fec- 
tions  of  them  prefent  the  effefls  of  water  in  mo- 
tion at  firfl  light.  The  feveral  ftrata,  ftreaks,  and 
lamina,  are  fpread  out  fo  regularly  the  whole 
length  and  breadth  of  the  Hone,  that  it  is  impolTi- 
ble  to  account  for  the  effedl  from  any  other  caufe, 
than  the  motion  or  flowing  of  water  fpreading 
the  matter  upon  a plane  fuperficies.  And  what 
may  be  called  the  lefler  ftrata,  or  curious  fpe- 
cimens  of  ftone,  difcover  the  fame  phenomena 
in  miniature,  as  the  great  exhibit  upon  a lar- 
ger fcale. 

When  a fedion  of  fome  of  them  is  poliihed,  it 
difcovers  regular  ftreaks  or  lamina  for  a little 
way,  and  then  this  regularity  is  broken,  and  the 
edges  of  the  different  ftrips  are  llipt  by  one  ano- 
ther, and  yet  we  fee  them  again  in  the  other  end 
of  the  ftone,  and  this  in  miniature  is  as  perfect 
a flip  as  we  find  in  the  coal  metals.  In  ftiort, 
by  a careful  iiifpedtion  of  the  inner  texture  and 
fedions  of  curious  ftones,  we  fee  that  the  fame 
work  has  gone  on  in  miniature  as  we  difcover  in 
the  great  ftrata,  and  I believe  it  will  be  difficult 
to  point  out  any  material  phsenomena  upon  the 
face  of  the  globe  or  within  its  furface,  that,  up- 
on a careful  and  thorough  examination,  ffiall 
contradid  what  I have  advanced.  I do  not  think 
that  any  thing  can  be  pointed  out  which  is  not 

, perfedly 


» 


C 93  ) 


perfeftly  reconclleable  to  my  conclufions  in  ge- 
neral, though  I may  not  have  clofed  up  every 
avenue  againft  objections. 

I have  no  doubt  I could  anfwer  many  objec- 
tions, rectify  many  miftakes,  and  clear 'up  many 
‘ difficulties  and  dark  paffages,  if  they  were  can- 
didly pointed  out  to  me.  It  can  hardly  be  ex- 
pected I fliould  be  quite  perfeCt  in  my  firft  effay 
upon  fo  great  a fubjeCt,  which  is  new  ; at  lead;  as 
far  as  I know,  my  inveftigations  are  new  5 at  the 
fame  time,  I am  not  the  lefs  confident  that  they 
are  true. 

I have  carried  my  fubjeCt  about  in  my  mind 
more  than  thirty  years,  and  iiiet  with  many  dif- 
ficulties in  the  inveftigation  of  fome  parts  of  it. 
Sometimes  a fingle  difficulty  has  puzzled  me  for 
years,  and  when  it  was  removed,  a flood  of  light 
would  rufh  in  upon  my  mind,  which  would  bring 
many  difcoveries  along  with  it,  befides  the  clear- 
ing up  of  that  one  point ; and  then  I would  per- 
ceive the  caufe  of  my  perplexity  to  be  fo  Ample, 
that  I have  many  times  wondered  how  it  could 
be  any  difficulty  at  all.  Many  fatiguing  jour- 
neys and  perambulations  I have  made  to  examine 
how  facts  agreed  with  my  reflections,  and  was 
often  mortified  with  difappointments  when  my 
reflections  were  in  a wrong  track.  Notwithfland- 
ing,  I ftill  perfevered,  and  I always  found  that 

time,  affifled  by  obfervation  and  reflexion,  ftill 
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gave  new  acquifitions  of  knowledge,'  and  advan- 
ces in  knowledge  and  experience  were  always 
the  means  of  removing  difhcultics,  and  of  clear- 
ing up  dark  points. 

Befides  the  many  voluntary  perambulations 
and  refearches  I have  made,  in  order  to  bring 
difficulty  points  to  a fatisfa6tory  conclufion,  my 
proper  bufinefs  was  often  veVy  ferviceable  in  fur- 
thering thefe  enquiries*  But  though  I carried 
my  fubjed  always  in  my  mind,  and  embraced 
every  opportunity  of  making  obfervations,  I ne- 
ver pretended  to  communicate  my  thoughts  up- 
on it,  until  I had  removed  every  difficulty  out  of 
my  way.  The  whole  horizon  is  now  clear  be- 
fore me,  and  the  conviction  of  truth  ffiines  bright 
through  every  part  of  my  fubjeCl. 

Now,  fuch  a fabric  as  this  cannot  be  eafily 
overthrown.  It  cannot  be  overthrown  at  all,  al- 
though the  loudeft  winds  ffiould  beat  againft  it. 
If  it  meets  with  oppofition,  fo  much  the  better. 
Oppofition  will  promote  enquiry,  and  impartial 
enquiry  will  ultimately  determine  in  its  favours. 


I 

III.  I ffiall  now  proceed  to  examine  part  of 
the  modern  fyftem  of  Monf.  Buffon,  &c.  to  fee 
how  it  correfponds  with  the  real  ftruQure  of 
the  fuperficies  of  our  globe. 
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In  the  difcuirion  of  this  third  general  head  of 
thefe  enquiries,  I will  not  take  the  trouble  to 
turn  over  the  modern  fyftem  or  theories  of  the 
earth,  in  order  to  examine  all  their  pofitions. 
Such  an  undertaking  is  too  tedious  for  me, 
and  is  quite  foreign  from  my  plan,  which  is  to 
communicate  my  own  obfervations  in  travelling 
through  the  niineral  kingdom  ; and  therefore,  I 
will  content  myfelf  with  examining  fome  of  their 
general  dodlrines,  and  comparing  them  with  the 
ftruflure  of  the  fuperficies  of  our  globe  as  ex- 
plained above,  which  is  known  to  every  intelli- 
gent naturalift  to  be  a true  account  of  the  mat- 
ter, 

“ The  earth  (fay  the  modern  phiiofophers)’ 
grows  old,  like  a mother  no  longer  able  to ‘bear ; 
but  new  earth  (fay  they)  emerges  out  of  the 
ocean,  frefh  and  vigorous,  fit  to  bear  and  nourifh 
plants  and  animals  for  fome  time,  and  then  it 
finks  again.” 

Wild  as  this  hypothefis  really  is,  it  muft  be 
acknowledged,  that  when  it  is  attended  by  al] 
the  arguments  which  they  have  adduced  in 
fupport  of  it,  it  appears  at  firfl  fight  to  have 
fome  fhadow  of  truth  on  its  fide,  but  thefe  flia- 
dows  are  illufive,  and  conceal  the  real  truth  from 
our  view.  The  mother  of  a feafon  grows  olcl, 
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it  is  true,  and  can  bear  no  more ; but  the  mother 
is  renewed  in  the  daughter,  who  bears  in  her 
turn,  and  fo  the  race  is  continued.  Th^  earth 
receives  annual  fupplies  of  foil  equal  to  the  walte, 
from  the  decompofition  of  the  fuperficies  of  the 
flrata,  from  the  fall  of  the  leaf,  and  the,  decay  of 
all  vegetables  ; the  feafons  renew  her  youth,  and 
prepare  her  to  bear  again  with  new  vigour. 

We  know  very  well  that  Greece,  Italy,  and 
many  other  countries,  which  were  once  like  the 
garden  of  God  in  fertility  and  beauty,  are  now 
comparatively  barren  and  defert ; but  it  mull  be 
remembered,  that  thofe  fields  were  green  and 
fertile  in  the  flourifliing  ftate  of  fociety  in  thofe 
countries  j whereas  now  tyranny,  horrid  tyranny, 
reigns  there. 

Let  us  view  this  fubje£t  nearer  home.  How 
many  extenfive  tracks  of  land  in  this  ifland  lay 
w^alte  and  defert  in  the  time  of  the  Saxon  Hep- 
tarchy, during  the  contefts  between  the  houfes 
of  York  an4  Lancafter,  and  the  longer  contefts 
and  mutual  invafions  of  the  Englilh  and  Scots 
before  the  Union,  which  are  now  green  and  plea- 
fant  fields,  producing  rich  and  yellow  harvefts, 
and  adorned  with  gay  and  beautiful  villas,  com- 
modious farm-houfes,  and  populous  towns.  It  is 
divine  induftry,  attended  and  ailifted  by  divine 
philofophy,  when  enjoying  the  bleffings  of  peace 
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and  commerce,  that  enriches  and  adorns  the  face 
of  the  earth,  that  by  the  wife  and  liberal  appli- 
cation of  manure,  and  of  alternate  labour  and 
reft,  give  her  all  the  vernal  bloom  of  the  gay  and 
youthful  virgin,  and  the  more  ripe  and  perfect 
charms  of  the  nurfing  mother  ; witnefs  the  won- 
derful revolution  in  the  date  of  agriculture  in 
this  ifland  fmce  the  Union. 

When  Greece,  Italy,  &c.  flourifhed  in  verdure 
and  fertility,  induftry  and  the  arts,  philofophy 
and  commerce  went  hand  in  hand,  which  en- 
couraged population,  and  they  were  encouraged 
by  internal  peace  and  liberty.  In  a fiourifhing 
flate  of  fociety,  under  a mild  and  peaceable  go- 
vernment, and  w'holefome  police,  induftry  and 
the  arts  reign  triumphant,  and  every  worthy 
member  of  the  community  pays  them  that  true 
homage  and  refped  which  their  real  excellence 
deferves.  In  fuch  a ftate  of  fociety,  every  per- 
fon  endeavours  to  make  his  fields  as  rich  and 
fertile,  and  his  habitation  as  commodious  and 
pleafant  as  pollible  ; and  the  fruitful  all-teeming  ^ 
earth  anfwers  his  expeftations,  and  rewards  his 
labours,  when  liberally  aflifted  and  prudently  ma- 
naged. But,  on  the  contrary,  when  countries 
are  defolated,  and  continue,  under  the  bane- 
ful influence  of  tyranny  and  bad  police,  the  beft 
fields  are  foon  choked  in  their  own  fertility,  the 
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rich  champalns  become  putrid  marlhes,  the  green 
and  pleafant  meadows  are  overflown  and  fanded 
by  inundations  from  the  mountains,  which  be- 
fore were  kept  within  proper  bounds.  The 
higher  grounds,  and  naturally  poorer  foils,  return 
to  their  ancient  hate  for  want  of  proper  culture 
and  manure,  and  all  the  face  of  nature  af- 
fumes  a melancholy  afpe£t  of  defolation  and 
barrennefs.  But  let  the  fcene  be  Ihifted  again. 
Bring  indullry  with  all  her  friends  about  her  up- 
on the  flage,  and  the  enfuing  a£ls  will  be  more 
glorious  and  fatisfaftory : Happy  revolutions 
fliall  fucceed  one  another,  and  the  whole  con- 
clude in  fertility,  plenty,  beauty^  and  joy. 

It  is  a known  fa^  in  agriculture,  very  well  af- 
certained  by  experience,  that  the  foil,  fo  far 
from  diminifliing  and  failing  to  bear,  on  the 
contrary,  encreafes  under  the  hands  of  induf- 
try,  both  in  bulk  and  fertility,  when'  managed 
with  liberality  and  Ikill.  The  greedy  churl  may 
reap  often  where  he  does  not  fpread  his  manure, 
and  if  he  does,  his  fields  will  punllh  him,  by  re- 
fufing  the  fucceeding  crops  they  are  not  enabled 
to  bear.  But  bad  management  is  no  rule  by 
which  to  judge  the  fertility  of  the  earth.  She 
increafes  in  richnefs  under  good  management, 
and  ftill  produces  plentiful  crops,  and  will  con- 
tinue to  produce  fo  long  as  flie  is  managed  with 
indullry,  prudence,  and  jullice. 
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Let  us  thoroughly  confider  the  force  of  thefe 
obfervations.  They  will  bear  examination  by 
every  teft,  and  if  that  attention  is  paid  to  them 
which  their  importance  deferves,  they  will  a- 
mount  to  a clear  proof,  that  there  is  no  occafion 
for  the  change  of  the  earth  contended  for.  But 
that  we  may  do  all  juftice  to  Count  BulFon,  and 
the  other  favourites  of  the  new  pbilofophy,  let 
us,  in  the  next  place,  examine  the  matter  of  fadt, 
which  requires  our  moft  ferious  attention,  as 
there  are  many  converts  to  the  belief  of  this  doc- 
trine of  the  new  phllofophy ; and  it  muft  be  ac- 
knowledged, that  fome  of  the  phsenomena  of  na- 
ture feem  at  firrt;  fight  to  countenance  and  con- 
firm their  faith,  but  it  is  only  at  firft  fight; 
when  we  come  to  look  into  fads,  and  to 
examine  thefe  phaenomena  to  the  bottom,  we 
find,  that  the  conclufions  drawn  from  them  are 
not  only  demonftrably  falfe,  but  that  they  are 
alfo  big  with  the  greatefl:  abfurdities,  and  infer 
confequences  which  are  abfolutely  contrary  to 
nature, — which  are  repugnant  to  her  known 
laws,  and  contrary  to  experience.  But  let  us 
examine  circumftances,  and  in  fo  doing,  it 
cannot  be  denied,  that  the  ocean  between  the 
tropicks,  and  near  them  on  both  fides,  has  a 
ftrong  current  from  eaft  to  weft  ; and  it  muft  .be 
acknowledged,  that  this  current  has  a confider- 
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able  elFed  upon  the  eaftern  rocky  Ihores  in  thofe 
latitudes,  and  in  higher  latitu4es  further  to  the 
north  and  fouth;  wherever  the  tides  fet  ip 
ftrongly  towards  the  land,  the  ocean  has  in  a de- 
gree the  fame  effedt  upon  the  rocky  fhores  of  the 
continents  and  iflands.  In  this  invefliigation  of 
the  fubjedt,  ifis  very  evident,  that  thefe  tides  and 
currents  have  very  powerful  effects  in  wearing 
down  and  gaining  upon  the  rocky  fhores  of  the 
continents  and  iflands. 

Where  the  rocks  are  either  foft,  or  of  a lax 
and  open  texture,  their  expofure  to  the  adtion 
of  the  air,  and  the  powerful  beating  of  the  waves, 
waflies  them  down  by  degrees  into  fmall  grains 
and  particles. 

Where  they  are  more  hard  and  firm,  and  of  a 
ftrong  cohefive  quality,  the  violent  dafliing  of  the 
waves  make  w^ay  into  fome  fofter  veins  and  fif- 
fures,  which  by  flow  degrees  undermine  and 
bring  down  the  hardefl  rocks,  and  then  the  frag- 
ments are  rolled  and  agitated  In  the  waters,  and 
by  trituration  and  fridlion  one  againfl:  another, 
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thefe  fragments  are  alfo  worn  dovsm  at  laft  into 
grains  or  fands. 

It  is  alfo  very  evident,  that  many  inland  rocks, 
by  being  expofed  to  the  adtion  and  changes  of 

the  atmofphere,  by  degrees  weather,  decompofe, 
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^^nd  fall  down  into  grains  and  fands  ; others  are 
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undermined  by  the  currents  of  rivers,  rivulets, 
and  lakes,  which  brings  down  fragments  of  themj 
the  debris  of  which  is  worn  down  to  fand,  by 
the  motion  of  the  rivers,  &c.  as  effe£lually  as  up- 
on the  fhores  of  the  ocean.  The  fides  of  moun- 
tains, and  all  the  lower  hills,  are  furrowed  with 
innumerable  rills  of  water,  all  of  which  have 
very  ftrong  currents  in  rainy  weather,  and  efpe- 
cially  after  the  melting  of  fnows  ; and  the  inun- 
dation from  the  mountains  and  lowland  floods, 
carry  great  quantities  of  fand  and  mud  in  their 
mighty  currents  to  the  ocean. 

Thus  far  circumflances  are  in  our  fight,  and 
they  may  be  eafily  pd  truly  Inveftigated  by  eve- 
ry intelligent  enquirer ; and  hitherto  I agree  with 
M.  BufFon,  but  no  farther  : l ean  walk  with  him 
no  longer,  as  the  path  he  now  chufes  leads  to  a 
land  of  darknefs,  which  is  full  of  “ grofs  chime- 
ras.” The  conclufions  he  draws  from  thefe 
known  and  acknowledged  premifes  are  not  true, 
and  they  infer  many  confequences  which  our  ex- 
perience of  the  phsenomena  of  nature  aflures  us 
fo  be  abfurd  and  falfe.  He  fays,  ‘‘  that  the 
mountains  and  all  the  higher  grounds  melt 
down  entirely  by  degrees,  and  that  the  fand 
and  other  fpoils  of  the  mountains  and  of  the 
rocky  fhores  are  carried  by  the  waters,  and 
fpread  over  all  the  bounds  of  the  ocean,  and 
‘ that  they  fubfide  in  the  waters,  and  form  the , 
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‘ feveral  ftrata  In  all  parts  of  the  bed  of  the 
‘ ocean,  as  we  behold  them  upon  the  fuperficies 
‘ of  the  earth  : That  the  dry  land  which  now 
‘ appears  was,  in  fome  ancient  ages  of  the  world, 
‘ the  bed  of  the  ocean,  and  that  what  is  now 
‘ dry  land  will  be  under  the  ocean  again  in  fu- 
‘ ture  ages,  and  vice  verfa,  what  is  now  ocean 
‘ will  be  dry  land  : That  not  only  the  feveral 
‘ ftrata  of  different  thicknefs  and  qualities,  and 
‘ all  the  other  phasnomena  we  difcover  in  the  fu- 
‘ perficies  of  the  earth,  are  formed  under  the  wa- 
‘ ters  by  this  fuppofed  fubfidence,  but  alfo  that 
, ‘ by  the  currents  and  other  motions  of  the  wa- 
‘ ters,  mountains,  and  valleys,  and  all  the  phse- 
‘ nomena  we  behold  upon  the  fuperficies  of  the 
‘ globe,  were  formed  under  the  waters  of  the 
ocean,  and  that  the  like  are  now  forming  for 
‘ fome  future  dry  land.’*  I will  go  a little  far- 
ther in  my  conceffions,  and  own,  that  all  this  ap- 
pears plaufible  enough  at  firft  fight,  to  fuch 
as  take  for  granted  any  hypothefis  that  pleafes 
them,  without  examining  facts.  But,  however 
plaufible  the  above  conclufions  may  appear  at 
firft  fight,  when  the  circumftances  concerned  are 
well  examined,  we  find  that  they  are  not  true. 
The  fand,  &c.  brought  down  from  the  moun- 
tains, and  worn  off  the  rocky  Ihores,  are  not 
carried  out  and  mixed  with  the  waters  through 
all  parts  of  the  ocean,  in  order  to  be  formed  in- 
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to  ftrata  by  fubfidence ; on  the  contrary,  the  fea 
purges  itfelf  of  the  wafte  of  the  rocky  fhores,  and 
by  that  means  the  fandy  fhores  are  formed  and 
the  fandy  fhores  are  the  moft  effeftual  and  mofl 
durable  barriers  againft  the  ocean,  to  prevent  its 
making  any  further  incroachments  upon  the  land. 
When  once  a fandy  fhore  is  efFe£tually  interpofed 
between  the  ocean  and  the  rocks,  the  rocks  are 
for  ever  after  preferved  from  any  further  injury 
or  encroachment  from  the  waves,  as  the  fands  al- 
ways increafe  in  fome  flow  degree,  unlefs  there  is 
a ftrong, current  in  that  place  running  parallel  to 
the  fhore.  Some  of  thefe  currents,  it  is  true, 
carry  fand,  &c.  frequently  a great  way ; but  then 
the  matter  fo  carried  by  currents  is  thrown  out 
upon  fome  near  or  diftant  fhore,  where  it  contri- 
butes to  form  fandy,  or  llimy  ground,  and  in- 
creafes  the  dry  land. 

M.  Buffon  afferts  that  ftreams  of  water  always 
continue  to  carry  down  the  diffolved  ftrata,  and 
to  lodge  it  in  the  bottom  of  the  fea,  until  the  land 
is  worn  down  as  low  as  the  bed  of  the  ocean,  and 
that  when  matters  are  in  this  ftate,  the  change  is 
facilitated,  the  waters  foon  invade  the  dry  land, 
and  overflows  it,  and  then  new  land  emerges  out 
of  the  ocean  : And,  he  further  afferts,  in  fupport 
of  this  hypothefis,  that  all  mountains  are  narrow 
ridges,  or  peeked  at  the  top,  which  he  fays  is  a 
proof  of  their  rapid  advance  towards  this  change. 
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I have  already  acknowledged  that  a confidera- 
ble  quantity  of  fandy  and  flimy  matter  is  carried 
down  by  the  ftreams  from  the  mountains ; hot- 
■withftanding,  if  we  examine  the  fubject  thorough- 
ly, we  ftiall  foon  difcover  that  this  is  altogether 
but  a trifling,  unequal  procefs,  no  way  propor- 
tioned to  the  fubjeft,  and  that  no  fuch  tremen- 
dous cataftrophe  can  be  concluded  from  it.  It  is 
not  true  that  the  fummits  of  all  mountains  are 
peeked  or  narrow  ridges.  The  extenfive  plains 
of  New  Granada  in  South  America,  are  higher 
above  the  fea  th’afi  the  fum'mit  of  Teneriff.  The 
country  of  Abyflinia  in  the  old  continent,  is  near 
as  high.  Several  other  countries  in  many  parts 
of  the  globe,  efpecially  between  the  tropicks,  are 
higher  above  the  fea  than  the  fummits  of  any  of 
our  neighbouring  mountains ; and  can  we  call 
any  of  thefe  narrow  ridges  ? Some  of  thefe  eleva- 
ted countries  are  fome  thoufand  miles  of  extent, 
and  many  of  them  ftretch  ,feveral  hundred  miles’ 
every  way,  which  removes  them  far  from  the  idea 
of  narrow  ridges  j and  thefe  few  inflances  are 
fufficient  to  fhew  us  that  M.  Buflbn  has  not  re- 
prefented  the  matter  fairly.  The  higheft  moun- 
tains in  Scotland  are  fo  far  from  that  defcription, 
that  they  have  generally  very  broad  fummits  ; 
and  moreover,  contrary  to  what  M.  Buflbn  and 
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others  aflert  as  matter  of  faft,  generally  the 
highefl:  parts  of  the  higheft  mountains  are  the 
hardeft. 

Bineves  in  Lochaber  is  certainly  the  highefl: 
mountain  in  Britain.  The  fummit  of  Bineves  is 
broad,  and  the  rocks  upon  the  fummit  of  it  are 
fo  hard  and  tough,  that  I know  not  to  what  to 
compare  them,  excepting  that  wrought  iron 
may  come  up  to  them  in  flrength  and  cohefion, 
but  it  is  far  fhort  of  them  in  hardnefs.  Now  a 
hundred  thoufand  years  can  be  fuppofed  to  have 
but  a very  fmall  and  imperceptible  effeft  upon 
this  mountain ; and  many  others  are  ftearly  of 
the  fame  defcription  as  this. 

With  refpeft  to  the  fmall  quantity  of  matter 
that  is  carried  down  from  the  fides  of  the  moun- 
tains by  ftrong  currents,  it  bears  no  proportion 
to  the  effefls  affigned.  But  the  friends  of  this  hy- 
pothefis  may  afk  me  what  becomes  of  it  then  ? If 
I will  not  allow  that  Ilrata  were  formed  of  it  in 
the  bed  of  the  ocean,  how  can  I difpofe  of  it  ? I 
anfwer,  that  it  is  all  well  and  wifely  difpofed  of 
for  the  benefit  and  advantage  of  the  prefent  earth, 
and  the  inhabitants  of  it.  Part  of  it  is  lodged  in 
lakes,  and  in  deep  unfeemly  gulphs,  in  the  courfe 
of  the  rivers,  which  are  improved  thereby  into 
rich  and  pleafant  valleys  and  plains,  and  the  refi- 
due  is  carried  along  by  the  floods,  to  the  borders 
of  the  ocean,  where  it  is  very  happily  difpofed  of 
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to  form  new  land,  which  in  fa£l  enlarges  the 
bounds  of  our  habitations,  and  in  time  becomes 
the  moft  ufeful,  the  richeft,  and  mofl  convenient 
parts  of  the  earth  for  fociety  and  commerce. 
Great  numbers  of  magnificent  friths,  extenfive 
bays,  long  inlets  and  arms  of  the  fea,  have  been 
filled  up  by  the  wafte  of  the  mountains,  which 
are  now  improved  into  rich  and  plentiful  coun- 
tries ; and  upon  which  are  built  many  flourifhing 
towns  and  cities,  which  enrich  thofe  countries  by 
the  extenfive  commerce  carried  on  in  them. 

Thefe  are  your  glorious  fat  valleys  frtuate  con- 
tiguous to  the  feas,  and  many  of  the  rivers  which 
formed  thefe  valleys  are  now  confined  in  deep 
and  narrow  channels,  fit  for  the  reception  and 
fafe  paifage  of  tall  and  wealthy  fhips  from  all 
quarters  of  the  globe  j and  upon  their  banks  are 
feated  fome  of  the  moft  flourifliing  commercial 
cities  in  the  world,  which  are  the  fcenes  of  art, 
of  induftry,  plenty,  and  wealth,  and  where 
induftry  and  commerce  contribute  to  the  wealth 
and  convenience  of  the  world. 

■ Rivers  carry  down  more  or  lefs  of  earthy  mat- 
ter in  proportion  to  their  magnitude,  and  the  ex- 
tent and  figure  of  the  fuperficies  their  waters  are 
collected  off.  Great  rivers,  which  have  their 
fources  in  mountainous  countries,  carry  down 
great  quantities  of  matter  to  the  valleys,  and  to 
the  margin  of  the  fea  j and  efpecially,  if  thofe 
‘ mountains 
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mountains  abound  in  fchiftus,  and  other  argilla- 
ceous ftrata,  which  are  apt  to  decompofe  and  dif- 
folve  into  fniall  grains  and  particles ; but  then  it 
mull  be  confidered,  that  this  wafle  of  the  moun- 
tains diininifhes  in  proportion  as  the  fofter  foils 
fail,  and  the  harder  come  to  be  chiefly  expofed  to 
the  weather  and  the  currents,  and  in  proportion 
as  the  channels  of  the  currents  become  more  le- 
vel and  equal ; fo  that  in  the  courfe  of  time  there 
lhall  very  little  come  down  with  the  waters.  I 
have  feen  rivers  run  clear  when  greatly  fwelled 
with  rain  ; and  as  the  countries  they  rife  in  and 
pafs  through  become  more  plain  and  level,  they 
will  at  laft  ceafe  to  carry  down  any  more. 

When  great  and  weighty  rivers,  which  are  apt 
to  be  greatly  fwelled  by  inundations  from  the 
mountains,  pafs  through  extenfive  defart  wood- 
land countries,  they  frequently  tear  up  number- 
lefs  trees  by  the  roots,  which  are  carried  down 
by  the  waters,  root  and  branch  ; and  thefe,  when 
they  arrive  at  the  flats,  are  often  intangled  in  one 
another,  and  lodged  heaps  upon  heaps  in  all  di- 
reftions  acrofs  the  Hream,  which  fometimes 
choaks  up  the  channel  of  the  river,  and  turns  it 
out  of  its  former  courfe  to  one  or  both  fides  5 and 
extenfive  lakes  and  marlhes  are  frequently  formed 
thereby ; fometimes  in  large  plains  which  the  ri- 
vers pafs  through,  but  more  frequently  near  the 
mouths  of  the  rivers  5 and  the  lakes  and  marflies 
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are  by  degrees  filled  up  with  new  matter,  brought 
down  by  the  rivers,  which  in  time  becomes  rich 
and  excellent  foil.  There  is  alfo  a great  quanti- 
ty, of  fand,  mud,  and  rubbifh  carried  by  ftrong 
rivers  quite  into  the  tide,  and  the  tide  throws  it 
back  again  upon  the  land.  A high  tide,  with  a 
flrong  wind  from  the  fea,  and  at  the  fame  time  a 
great  land  flood,  which  frequently  happens,  of- 
ten throws  up  great  banks  of  fand  and  rubbifh 
upon  the  bars  in  the  channels  of  the  rivers,  and 
on  both  fides  upon  the  fhore,  'without  the  bars, 
which  choaks  them  up,  and  forms  large  lakes 
and  marfhes  upon  ground  that  was  before  poffef- 
fed  by  the  fait  water  ; and  thefe  are  likewife  filled 
up  in  time  by  flinie  carried  down  the  ftreams, 
and  fo  the  dry  land  is  enlarged,  and  ftill  conti- 
nues to  be  enlarged,  fo  long  as  a fufHcient  quanti- 
ty of  matter  is  brought  down  by  fuch  ftreams 
from  the  higher  grounds  j but  I deny  that  any 
part  of  it  is  carried  out  to  remote  parts  of  the 
ocean,  and  there  lodged  in  fediment.  The  ftrong 
currents  of  fome  weighty  rivers,  it  muft  be  own- 
ed, carry  fand  and  flime  a good  way  out  from  the 
fhore  ; and  this  is  not  always,  and  in  all  places, 
wholly  thrctw'n  back  by  the  tides  upon  the  fame 
fhore,  but  ftrong  winds,  and  efpecially  ftrong 
currents  running  parallel  to  the  fhore,  frequently 
carry  fome  of  it  to  a lefs  and  greater  diflance, 
but  then  it  is  alTuredly  thrown  out  by  the  tides 
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upon  fome  near  or  diftant  fliore  ; for  I conftantly 
affirm  that  the  fea  purges  itfelf  by  the  motion  of 
the  tides  of  every  thing  thrown  or  carried  into  it, 
excepting  only  in  thefe  two  cafes  : — ift.  When 
mafles  of  metal,  or  other  ponderous  bodies,  are' 
too  heavy  for  the  motion  of  the  tides  to  move 
from  the  bottom  : — And  2d,  at  a meeting  of 
two  or  more  tides,  the  fands,  &c.  frequently  ac- 
cumulate in  large  banks,  which  fometimes  rife  fo 
high  as  to  form  the  bafis  of  iflands.  Belgia,  the 
neighbourhood  of  Alexandria,  in  Egypt,  and  ma- 
ny other  places,  are  clear  proofs  of  the  great  and 
extenfive  trails  of  new  land  formed  at  the  mouths 
of  great  rivers  ; and  the  Carfes  of  Gowrie  and 
Stirling  in  Scotland,  are  fmall,  but  valuable  ex- 
amples of  it  at  home. 

Geographers  and  obfervihg  travellers  are  full 
of  their  accounts  of  new  land  increafing  where 
great  rivers  difembogue  their  currents.  What  en- 
croachments muft  fome  of  the  great  rivers  of 
Africa  and  America  make  upon  the  borders  of 
the  ocean  ? Some  of  thefe  have  their  fources  in  a 
thoufand  hills  ; and  their  deep  and  weighty  cur- 
rents flow  feveral  thoufand  miles  in  length.  But 
I need  not  multiply  inllances,  either  in  proof  or 
illuflration  of  a faft  fo  generally  known  and  re- 
ceived on  all  hands.  And  this  faft,  fo  generally 
known  and  acknowledged,  is  a fufficient  proof, 
indeed  an  ocular  demonftration,  that  the  matter 

brought 


C no  ) 


brought  down  by  rivers  is  not  carried  out 
through  the  bounds  of  the  ocean,  and  lodged  in 
flrata,  in  order  to  accomplifli  a chimerical  change. 

We  need  not  have  recourfe  to  fuch  whimlies 
to  account  for  the  progreffive  operations  of  na- 
ture. They  are  more  hmple  and  rational,  and  of 
eafy  inveftigation,  if  we  will  thoroughly  examine 
all  circumftances.  The  Delta,  and  many  other 
great  plains  formed,  and  now  forming  near  the 
fea,  in  many  parts  of  the  globe,  makes  this  mat- 
ter abundantly  clear. 

In  the  curfory  furvey  I have  taken  of  the  pro- 
greflive  operations  and  changes  on  the  fuperficies 
of  the  globe,  we  fee  nothing  that  either  requires 
or  indicates  fuch  a cataftrophe  as  the  modern  phi- 
lofophy  contends  for  : On  the  contrary,  the  re- 
fult'  of  our  enquiries  makes  it  appear  evident, 
that  all  the  change  which  really  happens,  is  by 
much  for  the  better,  and  altogether  in  favours  of 
the  prefent  earth  we  live  in  ; which  fhews  us  that 
a wife  and  benevolent  providence  fuperintends 
and  difpofes  the  minutefl:  operations  of  nature  for 
good.  The  high  and  inacceffible  mountains, 
which  are  immerfed  in  the  clouds,  and  in  the 
cold  and  frozen  regions  of  the  atmofphere,  are 
penetrated  and  decompofed  by  the  changes  of  the 
air  and  weather,  and  vvafhed  down  by  the  rains 
and  melted  fnows  ; and  the  matter  carried  down 
by  the  floods  is  formed  into  new  land,  more  le- 
vel, 
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vel,  ufeful,  and  commodious  for  man  and  beaft. 
The  coarfer  grains,  and  hard,  fandy  particles 
which  fvvim  deeped  in  the  dreams,  lay  the  foun- 
dation, and  the  more  earthy  flime  is  fpread  out 
to  enrich  and  fatten  the  plains  and  valleys  : and 
it  is  worthy  to  be  remarked,  that  this  new  land  is 
^ gradually  made,  as  the  progreffive  advances  of  fo- 
ciety  has  occafion  for  it ; and  it  is  made  in  fitua- 
tions  the  mod  commodious  for  fociety,  viz.  in 
the  fat  valleys  and  plains,  upon  the  banks  of 
great  rivers,  and  near  the  fea ; in  the  midd  of 
plenty,  and  convenient  for  increafed  population  ; 
for  improvement  and  increafe  of  the  arts,  manu- 
fadtures,  commerce,  and  wealth.  Many,  I had 
almod  faid  mod. of  the  greated  and  wealthied 
commercial  cities  In  the  world  are  of  this  defcrip- 
tion.  They  who  cannot  fee,  and  will  not  ac- 
knowdedge  a wife  and  benevolent  providence  in 
this,  are  wilfully  blind. 

Let  us  now  look  a little  into  the  confequences 
of  the  fuperficies  of  our  globe  being  formed  by 
fubfidence  in  the  bed  of  the  ocean,  as  fuppofed  ' 
by  the  new  philofophy  ; and  whoever  examines 
this  hypothefis  with  candour  and  impartiality,  , 
mud  confefs  that  he  can  difcover  no  traces  of  that 
ufeful  diverfity,  order,  and  regularity,  which  we 
every  where  find  in  and  upon  the  fuperficies  of 
our  real  earth.  If  the  rocks  and  drata  which  com- 
pofe  the  fuperficies  of  the  globe,  were  to  be,  form- 
ed 
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ed  by  fufidence  in  the  bottom  of  the  ocean,  we 
fhould  have  nothing  but  one  uniform  mafs  of  fto- 
ny  matter,  compounded  of  grains  and  particles  of 
all  colours  and  qualities,  without  the  lead;  diver- 
fity  or  appearance  of  flratum,  filTure,  or  breach 
of  any  kind  whatfoever.  It  is  necelfary  and  agree- 
able to  the  nature  of  things,  that  in  fediment  in 
water,  all  particles,  of  whatever  qualities  or  co- 
lours, contained  or  fufpended  in  the  water, 
muft  fubfide  next,  and  be  blended  through  the 
whole  mafs,  in  as  abfolute  a compound  as  wheat 
and  rye  flour  in  bread,  when  they  are  both 
ground  together  in  the  mill.  There  is  not,  I 
think,  in  the  laws  of  nature,  or  in  the  compafs  of 
our  reafon  or  refleflion,  any  thing  that  can  be  op- 
pofed  to  this,  excepting  gravitation  ; and  if  we 
will  fuppofe  that  the  laws  of  fpecific  gravity  take 
place  in  this  fediment,  where  it  is  more  likely  to 
take  place  in  perfection  than  upon  any  other  hy-' 
pothefis  I know ; in  that  cafe  we  muft  fuppofe 
and  expeft,  that  all  the  metallic  and  moft  ponde- 
rous ftony  particles,  would  be  funk  lowed:  down, 
and  the 'lighted:  would  always  be  uppermoft  ; but 
we  do  not  find  it  fo  in  experience. 

Neverthelefs,  to  give  the  hypothefis  all  fair 
play,  let  us  fuppofe  the  matter  to  be  fpread  out 
in  the  waters,  and  to  fubfide  in  a continued  fuc- 
cefTion  of  time  j and  this  will  only  increafe  the 
confufion. 


\ 


The 


The  heavieft  particles  have  ftill  the  tendency, 
and  they  have  abundance  of  time  allowed  them  to 
link  down  loweft,  and  the  next  in  weight  would 
prefs  hard  after^them ; and  others,  in  their  own 
order  of  gravity,  would  follow  clofe  upon,  the 
heels  of  the  former,  which  in  the.  end  mull 
produce  a compound  mafs,  uniform  and  folid 
throughout,  without  the  leaft  fymptoms  of,  or 
inclination  towards  any  of  thofe  horizontal  divi- 
fions  which  we  call  ftratification*  Upon  this  hy- 
pothefis,  we  fnould  have  no  diftinft  layers,  or 
Itrata  ; and  therefore, . of  confequence  we  Ihould 
have  neither  freeftone,  limeftone,  nor  any  other 
of  the  various  ftrata  which  are  now  ’ fo  very  con- 
venient and  beneficial  to  fociety ; but,  inftead  of 
this  ufeful  variety,  all  the  rbck  would  be  one 
uniform  mafs  throughout,  compofed  of  particles 
of  all  qualities.  In  this  cafe,  all  our  rock  would 
refemble  the  largeft  granite  rocks.  We  need  not 
pretend  to  fay  it  might  happen  otherwife.  The. 
known  and  received  laws  of  nature  forbid  it ; 
and  our  granite  rocks,  which  were-  in  fome  re- 
fpecls  a fedimeht,  are  an  ocular  proof  and  de- 
monllrition  that  all  the  rocks  would  be  an  uni- 
form compound  mafs,  as  I have  reprefented. 

'Let  any  man  examine  a mafs  of  granite,  and  a 
hill  of  granite,  which  is  only  a large  mafs  with- 
out any  bed  or  divifion,  either  horizontal  or  per- 
pendicular, in  which  mafs  or  hill;,  all  the  grains 
VoL,  II.  P and 
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and  particles  which  compofe  the  granite  are  eri- 
tlrely  commixed,  without  any  order,  through  the 
whole  body  of  a fmall  mafs,  and  likewife  through 
the  whole  body  of  the  mountain.  I faw  at  Bine- 
^ ves,  in  the  Highlands  of  Scotland,  w'hole  moun- 
tains of  granite,  of  about  twelve  hundred  yards 
of  perpendicular  height,  which  appears  but  as 
one  uniform  mafs  of  folid  (lone  from  top  to  bot- 
tom : and  it  is  out  of  nature  to  fuppofe  that  rock 
formed  by  fediment  under  the  ocean,  could  be 
any  thing  elfe  than  an  uniform  mafs  throughout, 
like  the  granite ; and  of  confequence,  upon  this 
hypothefis,  we  could  have  no  limeftone,  or  free- 
ftone— no  building  ftone  of  any  kind — no  Hate,  or 
marble,  nor  any  other  curious  or  valuable  ftone, 
for  ufe  or  ornament— we  could  have  no  feams  of 
coal,  ftrata  of  ironftone,  nor  any  other  mine  or 
fbffil  we  now  enjoy  ; but  inftead  of  our  ufeful  and 
curious  variety,  we  would  have  but  one  uniform- 
ly folid  mafs  of  rock  fpread  out  over  the  whole 
face  of  the  globe  ; and  as  we  ftiould  difcover  in  it 
no  fort  of  divifton,  fiiTure,  or  opening  of  any  kind, 
it  would  never  come  into  our  heads,  to  cut  into 
fuch  an  uniform  and  boundlefs  mafs  of  ftone,  any 
' more  than  it  comes  in  our  heads  to  dig  into  one 

of  the  northern  piountains  of  ice.  .In  fadt,  we. 

1 • 

ftiould,  upon  this  hypothefis,  have  nothing  to  dig 
with.  Iron,  &c.  would  be  far  out  of  our  power, 
‘difperfed  in  particles  through  the  whole  mafs. 

Almighty, 
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Almighty,  wife  and  benevolent  Creator  ! how  ex, 
cellent  are  thy  works  !— how  convenient  for  nee- 
dy man ! -how  fuitable  to  anfwer  the  defigns  of 
thy  providence  l—in  wifdom  haft  thou  made  them 
all! 

I have  already  made  it  evident,  that  upon  this 
hypothefis  we  could  have  no  ftrata  or  horizontal 
divifions  of  any  kind  ; and  I am  next  to  fliew, 
that  there  could  be  no  perpendicular  fiffures,  nor 
chafms  in  the  fuperficies  of  the  globe ; and  of 
confequence  there  could  be  no  veins  or  beds  of 
metal,  or  of  metallic  ore  in  any  accumulated  or 
colleftive  body,  as. we  now  find  it;  but  on  the 
contrary,  the  metallic,  and  all  other  mineral  par, 
tides  muft  be  difperfed  through  the  whole  body 
and  compofition  of  the  mafs  of  rack. 

There  could  be  no  perpendicular  fiffures  nor 
chafms  in  the  fuperficies  of  the  globe,  becaufe 
fubfidence  in  water,  and  which  continues  con- 
ftantly  under  water  untill  the’ rock  is  confoli- 
dated,  has  ' no  opportunity  nor  poffibility  of 
any  parts  of  the  rock  flirinking  into  lefs  room 
by  the  humidity  evaporating,  or  , any  way  drain- 
ing out  of  the  mafs ; bun  the  particles  of  matter 
would  gradually  fink  downwards  through  the  wa- 
ter, and  infinuate  themfelves  to  fill  up  every 
cranny  and  pore  in  the  fuperficies  of  the  fubfiding 
mafs,  and  the  water  would  be  gradually  excluded, 
and  give  place  to  the  heavier  particles  of  matter, 
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and  thefe  more  ponderous  corpufcles  would  prefs 
and  adhere  clofer  and  clofer,  gradually  and  uni- 
formly, by  their  own  gravitating  property,  and  by 
the' equal  uniform  preffure  of  the  fuperincumbent 
weight  of  the  fuperior  waters,  which  at  once 
prefs  equally  on  all  parts,  and  fuftain  the  whole 
mafs  equally  in  all  parts,  fo  that  no  part  can  yield 
or  give  way  on  any  hand,  as  there  is  no  void 
place,  or  weak  fide  to  which  it  could  yield  ; all 
the  parts  being  equally  full,  and  equally  fuftained 
by  the  furrounding  and  fuperincumbent  waters^ 
I have  frequently  feen  extenfive  pieces  of  fedi- 
ment,  where  water  has  been  drained  off  by  art  or 
accident,  and  the  whole'  mafs  of  fuch  fediment 
was  always  found  equally  whole,  fmooth,  and 
lound  in  all  parts,  without  the  leaft  aperture, 
crack,  or  opening  whatever,  untill  ihe  water  is 
drained  off  j and  then  when  it  is  no  longer  pref- 
fed  and  fuftained  by  the  incumbent  waters,  it 
foon  begins  to  yield  on  all  hands,  and  to  difcover 
chaps  and  gaflies,  partly  from  the  lofs  of  humidi- 
ty, as  the  water  drains  out,  and  partly  from  the 
yielding  of  feveral  parts  of  the  mafs  towards  the 
lower  and  weaker  ftdes.' 

Many  of  our  granite  rocks  which  were  formed 
by  a hafty  fubfidence,  exhibit  exa£lly  fuch  a 
mafs,  and  fuch  fuperficies,  as  I fuppofe,  rock 
formed  by  fubfidence  in  the  waters  of  the  ocean, 
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mull  necefliirily  have,  with  this  onjy  difference, 
that  when  the  granite  rocks  were  really  formed 
by  fubfidence,  they  were  foon  laid  dry  by  the  re.^ 
treating  of  the  tides,  and  of  confequence,  they 
would  chap  in  fome  places,  as  the  moifture  was 
ftrained  out.  Accordingly  we  find  there  has 
been  fuch  chaps  and  fiffures  in  the  granite  rocks, 
fome  of  which  were  afterwards  filled  with  foreign 
heterogeneous  ftony  matter  of  a different  quality, 
brought  by  fucceeding  tides,  and  fome  of  the  fif- 
fures and  chafms  were  filled  with  mineral  matter. 
Such  are  fome  of  the  mines  of  .Cornwall,  found 
in  the  muir-ftone  or  grey  granite  ; and  fuch  are 
the  lead  mines  of  Strontian,  in  the  Highlands  of 
Scotland,  &c. 

This  chapping  of  the  furface  of  rock  formed  by 
fubfidence,  muff:  neceffarily  tal<,e  place,  if  it  is  ei- 
ther alternately  wet  and  dry,  by  the  falling  away, 
and  return  of  the  tides,  or  when  wholly  laid  dry 
by  the  water  entirely  retreating  from  it,  while  the 
ftony  matter  retains  any  humidity  before  it  is  per- 
fedlly  confolidated.  But  this  could  not  pollibly 
be  the  cafe  in  M.  Buffon’s  change  of  fea  into 
land,  as  the  advances  there  would  be  fo  very  flow- 
ly  made,  and  would  be  accomp'liflied  in  fuch 
prodigious  diftant  periods  of  time,  that  the  rocks 
muff:  be  as  effedlually  confolidated  before  they 
were  laid  dry,  as  they  would  be  to  eternity ; *and 
' therefore  no  room  -would  be  left  for  any  change 
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in  the  fuperficies  of  the  globe.  Nothing  in 
.this  cafe  would  be  found,  but  one  univerfal  fheet 
of  rock  covering  the  whole  face  of  the  globe, 
as  folid,  uniform  and  unbroken,  as  a Iheet  of 
ice  covers  a pool  of  water,  during  the  ex- 
tremity of  a hard  froflt  5 nor  would  it  ever  be 
broken,  as  mankind  would  have  no  nietal  to 
make  tools  to  pierce  it  with,  the  mineral 
particles  being  all  either  mixedr  throughout  the 
general  mafs,  or  fubfided  too  far  below'  the  fur- 
face  5 nor  could  it  ever  fuffer  any  violence  from 
below  by  volcanoes  or  otherwife,  there  being 
no  room  left  in  the  general  fediment  for  any 
veins  or  lodgments  of  the  pyrites  and  other  com- 
buftibles,  nor  any  room  for  the  admilTion  of  air 
or  water  to  difturb  or  ferment  them. 

In  fliort,,  in  this  fuppofed  fediment,  a compleat 
uniformity  would  abfolutely  and  univerfally  exift 
over  all  parts  of  the  globe  5 which,  perhaps,  might 
do  well  enough  for  a parcel  of  fenfitive  inhabitants, 
creatures  who.  have  no  wants,  but  live  on  the 
herbs  of  the  field,  and  lay  them  down  and 
fleep,  without  the  neceffity  or  inclination  for  any 
Ihelter.  But  for  a mixed  creature  like  man,  who 
is  expofed  to  many  wants  and  much  wretched- 
nefs,  which  he  is  inclined  to  mitigate  and  provide 
for,  by  the  induftrious  ufe  of  reafon  and  the  aidss 
of  fociety,  to  fuch  a creature  it  would  be  but  a 
very  forry  and  unfuitable  habitation. 
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What  could  we  do  in  a world  that  produced  nei- 
ther coal  nor  iron,  nor  any  other  metal,— that  pro- 
duced no  ftone  of  any  kind,  either  for  houfes,  har- 
bours, or  pavements,  &c.  ? Our  coal,  ftone  and 
rion,  with  the^other  metals,  are  of  fuch  vaft  ufe 
and  importance  to  fociety,  that  the  bare  naming 
of  them  in  the  forging,  building,  manufaduring, 
commercial  ifland  of  Britain,  is  fulEcient  to  place 
them  in  an  eminent  point  of  view  in  the  eftima- 
tion  of  every  intelligent  perfon  within  the  ifland  ; 
and  moreover,  in  our  earth,  the  very  interrup- 
tions, breaks  and  fiflures  in  the  ftrata,  are  fo  far 
from  being  blemiflies  and  ufelefs  deviations  from 
regularity,  that  they  are  oi^  the  utmoft  confe- 
quence  to  fociety,  to  the  arts,  and  to  commerce. 
They  are  the  ftore-houfes  and  repofitories  of  mi- 
neral and  metallic  ores,  without  which,  we  could 
do  nothing  in  our  prefent  ftate,  but  eat  berries 
and  other  fpontaneous  produdions  of  nature,  and 
then  lie  down  under  the  next  tree.  Thank  God 
we  are  better  provided  for : — We  are  richly 
' provided  witl;i  all  that  is  necelTary  and  convenient  ' 
to.  relieve  our  wants  and  alleviate  our  miferies ; 
and  therefore,  let  us  reft  fatisfied  with  our  ample 
provifion,  and  with  the  real  osconomy  of  the  in- 
dulgent providence  of  Almighty  God,  who  wife- 
ly direds  all  things  for  good,  and  we  need  not 
dream  of  any  real  changes  in  this  world.  We 
have  feen  that  all  the  partial  changes  that  happen 
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are  valuable  improvements,  and  feafonable  ones 
too,  both  in  time  and  place,  as  they  give  additio- 
nal tracks  of  new  land  in  maritime  fituafions,  as 
the  advanced  ftate  of  fociety  and  of  commerce 
have  a demand  for  it. 

Upon  reviewing  thefe  obfervations,  it  evidently 
appears,  that  there  is  no  occafion  for  a change  of 
the  fuperficies  of  our  earth-,  and  that  in  reality 
no  fuch  thing  happens.  If  we  manage  what  we 

have  properly,  it  will  not  fail  us, — it  will  en- 
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creafe  in  richnefs  and  beauty  under  our  hands, 
and  that  for  ever,  nor  would  another  anfwar  our 
purpofe  half  fo  well.  We  have  feen  that  the 
imaginary  earth  formed  by  our  new  philofophers 
would  not  anfwer  our  purpofes  at  all,  and  there- 
'fore  we  may  fafely  draw  this  conclufion  from 
our  obfervations  ; namely,  that  blind  chance 
brings  about  nothing  worthy  or  ufeful  for  the 
emolument  of  man.  The  wifdom  of  omnifcjent 
providence  is  only  adequate  to  furnilh  a world 
for  the  accommodation  of  rational  creatures. 
The  wifdom  of  man  is  unequal  to  the  talk  of  cre- 
ating or  improving  worlds,  though  a thoufand" 
Alphonfos  Ihould  find  fault  with  this,  or  a thou- 
fand  BulFons  contrive  new  ones. 


IV.  I now  proceed  to  the  fourth  general  head, 
under  which  I lhall  treat  of  the  naturaT  hiftory 
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of  mountains ; their  ftru£lure,  internal  and  ex- 
-ternal  phsenoinena,  and  the  glens  and'  excava- 
tions which  belong  to  them. 

The  various  phenomena  , of  mountains  have 
greatly  puzzled  the  naturalills  of  all  ages,  and 
fome  of  them  have  given  to  the  world  many  ab- 
furd  and  ridiculous  conclufions,  relating  to  tho  , 
natural  ^caufcs  of  thefe  .phaenomena.  I confefs 
that  the  fubjed  is  too  magnificent  for  my  hand- 
ling ; however,  as  I have  fpent  a confiderable 
portion  of  my  time  among  the  higheft  moun- 
tains in  this  iflclnd,  I will  fet  down  a number 
of  fa61:s,  and  make  fome  obfervations  and  re- 
m'arks  relating  to  them,  which  have  not  been  no- 
ticed by  others. 

^ I 

Bineves  In  the  Highlands  of  Scotland  is  un- 
queftionably  the  highefi  mountain  in  Britain. 
When  I was  firll  upon  the  top  of  this  mountain 
^in  a clear  day,  my  mind  was  overwhelmed  in 
amazement  at  the  vaftnefs  and  fingularity  of  the 
profpecl;  around  mel  When  I turned  my  eyes 
weftward,  perhaps  no  man  who  has  not  been 
there  in  a clear  day,  ever  witneffed  a profpeft 
more 'full  of  real  fublimity  and  grandeur,  yet 
highly  pleafmg  and  agreeable.  1 could  then  fee 
moll  of  the  Hebrides  or  weftern  illands  of  Scot- 
land, which,  with  the  head  lands  and  promonto- 
ries of  the  main,  were  fo  curioufly  interfperfed 
VoL,  II.  .Q^  and 
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and  blended  with  the  waters,  that  it  is  paft  my 
defcription. 

To  the  north  was  a ftupendous  congregation, 
of  grey  and  naked  rocks  of  great  height  and  ex- 
• tent,  with  here  and  there  a lake  funk  deep  a- 
mong  the  rocks.  To  the  eaft,  was  a range  of 
great  and  lofty  mountains,  of  a hundred  and  fifty 
miles,  reaching  all  the  way  into  Aberdeen-fhire  ; 
and  to  the  fouth,  were  the  magnificent  moun- 
tains of  Perth  and  Argyle  {hires,  an  extent  of  near 
a hundred  miles  every  way,  and  the  loftieft  in 
the  ifland,  excepting  the  one  I flood  upon. 
When  I looked  - down  upon  the  prodigious  af- 
femblage  of  mountains  that  were  then  jumbled 
together  in  the  extenfive  profpefl  before  me,  I 
could  not  wonder  that  fuch  philofophers  as  had 
neither  {kill  nor  opportunities  to  examine  all  thp 
phaenomeha  of  the  mountains,  fhould  imagine 
that  this  globe  is  nothing  but  the  mighty  confu- 
fion  and  broken  ruins  of  a more  fair  and  regular 
world. 

At  firft  fight,  fuch  vafl,  prodigious,  feemingly 
broken,  and  unaccountably  irregular  accumulated 
confufion,  fuch  bare  and  rugged  rocks  and 
frightful  precipices,  I acknowledge,  might  fuggefl 
the  idea  of  mighty  fragments,  to  fuch  as  are  un- 
acquainted with  the  phenomena  of  the  ftruflure 
of  thofe  mountains.  I cannot  blame  them  for 
Entertaining  fuch  an  idea  j but  the  prefumption 
^ ' ’ . ' of 
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of  fuch  novices,  in  taking  upon  them  to  fit  down 
and  write  theories  of  the  earth  from  fuch  cur-* 
fory,  imperfe6l  views,  and  falfe  conceptions  of 
things,  aftoniflies  me. 

’ Is  learning  and  fine  parts  a fufficient  fanftion 
for  impofmg  falfehoods  and  abfurdities  upon  the 
world,  or  a fufficient  excufe  for  attempting  to 
explain  what  they  do  not  underftand  ? I hope  to 
make  it  clear  and  evident,  in  the  profecution  of 
my  enquiries  upon  this  fubjeft,  that  every  thing 
is  as  it  ffiould  be : That  the  exterior  and  inte- 
rior phenomena  of  the  mountains,  are  the  real 
and  neceffary  effects  of  natural  fecond  caufes, 
which  caufes  I will  attempt  to  inveftigate  and  ex- 
plain. In  fa£t,  1 find  at  leaft  more  extenfive 
marks  of  regularity  in  the  ftrudlure  of  thefe 
mountains  than  in  any  of  the  plains.  But  no 
comprehenfive  view  of  this  great  fubjed  will  do. 
We  mull  enter  into  a much  more  minute  invef- 
tigation.  Thofe  philofophers  who  acquire  dif- 
tinguiffied  degrees  of  knowledge  in  any  branch 
of  natural  hiftory,  accurately  examine  the  fmall- 
eft  parts  of  their  fubjed.  I will  endeavour  to 
follow  their  example,  and  I flatter  myfelf,  that 
my  hifliory  of  the  mountains  will  be  fatisfadory, 
and  convincing  to  every  unprejudiced  naturalift. 

Ill  the  profecution  of  thefe  enquiries,  I will. 
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3.  Examine  the  interior  and  exterior  ftru£l:ure 
of  the  mountains. 

2.  I will  make  fome  enquiries  about  the  ori- 
ginal formation  of  mountains,  And 

3,  ■ I will  examine  and  explain  the  external 
phenomena  of  the  mountains^  and  of  their  glens 
and  excavations. 

Agreeable  to  the  method  laid  down,  I am 

i 

s 

I.  To  examine  the  interior  and  exterior  flruc- 
ture  of  the  mountains. 

I have  before  mentioned  the  hill  of  Bineves, 
and  took  notice,  that  the  greateft  part  of  it  and 
of  the  contiguous  mountains  round  about  it,  are 
compofed  of  fine  granite  or  porphyry.  Bineves 

• I 

is  about  a mile  in  perpendicular  height,' and  is 
the  king  of  a magnificent  pile  or  duller  of 
mountains  in  the  country  of  Lochaber  afid  fhire 
of  Invernefs. 

More  than  two  thirds  of  the  height  of  this 
mountain  is  compofed  of  a molt  excellent  and 
elegant  red  granite.  What  a treafu're  would 
this  have  been  in  ancient  Egypt,  Babylon,  or 
Rome ! What  a treafure  would  it  now  be  near 
London  or  Paris ! Columns  and  obelilks  of  any 
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fize  and  height  might  be  cut  out  here,  and  the 
moderns  might  procure  any  ornaments  they  could 
fancy,  as  this  exceeds  every  other  ftone  for  ele- 
gance, beauty,  and  duration. 

I hinted  before,  that  the  granite  or  porphyry 
of  this  mountain  is  all  as  one  mafs,  without  any 
appearance  of  flrata,  divifion,  or  fiflfure  of  any 
confidaration ; and  this  whole  mafs  of  granite  is 
fo  regular  and  uniform  throughout,'  that  it  exhi- 
bits not  the  lead  mark  or  indication  of  ftrata. 

But  notwithflanding  the  uniformity  of  the  ba- 
ils, and  the  great  bulk  of  this  mountain,  the 
fummit  of  it  is,  neverthelefs,  regularly  flratified 
with  a different  ftone,  to  about  one  fourth  of  the 
whole  height : And  it  is  worthy  of, remark,  that 
contrary  to  the  bold,  but  premature  affertions  of 
Count  Buffon,  the  hardeft  rocks  in  this  moun- 
tain are  the  higheft.  Granite  is  well  known  to 
be  a hard  ftone.  There  is  in  a deep  gulph  at  the 
bottom  of  a frightful  precipice,  about  five  hun- 
dred yards  on  the  north-eaft  fide  of  this  moun- 
tain, a fmooth  and  folid  pavement  of  fine  gra- 
nite j and  as  a convincing  ^roof  of  the  fuperior 
ftrength  and  hardnefs  of  the  ftrata  upon  the  fum- 
mit of  Bineves,  there  is  below  a fragment  of  fe- 
veral  tons  weight,  which  fell  from  the  height  of 
the  precipice  upon  this  folid  pavement.  It  muft 
have  fallen  about  four  hundred  yards  of  perpen- 
dicular height  j and  as  it  lighted  upon  a hard 
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p^ivement  of  rock,  it  is  natural  to  fuppof^,  that  it 
would  be  dallied  to  pieces  by  its  own  weight,'  but 
on  the  contrary,  it  is  whole  and  entire. 

This  great  fragment  is  of  an  angular  figure, 
and  it  fell  upon  one  of  its  corners,  which  is  on- 
ly a little  marked,  but  it  has  bruifed  the  face  of 
the  folid  granite  rock  with  a much  more  inde- 
lible  fear. 

The  precipice  I mentioned  upon  the  north-eafi; 
fide  of  Bineyes,  exhibits  a magnificent  feftion  of 
the  inner  ftrufture  of  that  mountain,  in  which 
we  diftindtly  fee  where  the  uniform  mafs  of  gra- 
nite ends,  and  the  ftratified  rock  begins  to  ride 
above  it.  We  alfo  fee,  that  the  ftrata  of  different 
rocks  dip  towards  the  fouth-eaft  with  an  eafy  de- 
clivity. 

I have  perambulated  and  carefully  examined 
almoft  all  the  deep  glens  and  hollows  among 
thefe  mountains,  and  there  are  no  higher  moun- 
tains, nor  any  hollows  or  gulphs  fo  deep  in  any 
other  part  of  Britain ; and  contrary  to  what  is 
commonly  imagined  by  the  mofl  of  naturalifls, 
who  do  not  attend  to  all  circumflances  relating  to' 
this  fubjedl,  there  is  a furprifing  and  uncommon 
degree  of  regularity  among  thefe  mountains  and 
glens. 

This  is  the  mofl;  rainy  country  in  Britain,  per- 
haps I may  fay  in  Europe.  The  mountains  in 
general  are  very  high  in  this  country,  and  the 
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glens  and  hollows  between  them  are  exceeding 
deep  ; of  confequence,  the  fides  of  the  mountains 
muft  be  very  deep,  and  of  great  length  from  top 
to  bottom.  The  conftant  heavy  rains  have  fur- 
rowed the  lides  of  the  mountains  with  number- 
lefs  gutters  and  gullies,  all  of  which  are  walhed 
clean  by  the  heavy  rains.  The  rivers  and  larger 
rivulets  alfo  ruh  upon  the  bare  rock,  in  all  which 
I could  diftinaiy  examine  the  ftruaure  of  thefe 
-mountains,  and  I declare  that  I never  faw  more 
regular  ftrata.  < ' , 

There  are  generally  fewer  breaches  and  inter- 
ruptions of  the  hrata,  and  the  declivity  is  more 
uniform  and  regular  here  than  in  the  lowefl: 
planes  I have  examined ; and  with  refped  to  the 
continuation  of  the  fame  clafs  or  alTemblage  of 
ftrata  in  the  line  of  bearing,  I have  as  yet  feen 
none  fd  regular,  or  that  ftretched  fo  far.  The 
rocks  appearing  bare  in  many  places,  and  the 
numberlefs  rivers  and  rivulets  which  cut  and 
traverfe  thefe  mountains  in  all  directions,  enabled' 
me  thoroughly  to  inveftigate  the  pofition'  and 
bearing  of  the  ftrata.  I have  a hundred  times 
traced  a particular  clafs  or  alTemblage  of  ftrata 
down  the  fide  of  one  hill  in  the  rivulets,  acrofs 
the  river  in  the  bottom,  up  the  rivulets  upon 
the  other  fide  of  the  hollow,  and  fo  on  for  miles, 
and  found  them  commonly  unbroken  and  regu- 
lar. 
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I have,  in  that  country,  traced  a particular  clafs 
of  ftrata  in  that  way,  for  near  two  hundred  miles  | 
]upon  the  bearing,  which  is  nearly  from  north-eaft 
to  fouth-weft,  and  found  both  the  jbearing  and  , 
declivity 'furprifmgly  regular,  even  more  fo  than 
ever  I obferved  in  any  low  country  for  half  the 
extent.  I will  afterwards  explain  the  reafon  of  | 
this  regularity.  ^ ; 

It  is  very  worthy  of  remark,  that  the  flrata  of 
thefe  lofty  mountains,  which  I have  obferved  to  -j! 

' be  fo  very  regular,  generally  decline  with  an  ea- 
fy  Hope  towards  the  fouth-eaft,  and  rife  towards 
the  north-weft,  which  I fuppofe  was  exactly  the 
courfe  or  run  of  the  high  tides  in  the  chaotic 
ftate  of  the  earth,  which  argument  remains  in 
^ part  to  be  explained ; and  I have  obferved  in  ve- 
' ry  many  places,  that  this,  in  general,  is  the  point 
‘ to  which  the  flrata  decline  or  dip,  all  over  this 
ifland,  which  is  a ftrong  proof  of  the  truth  of  my 
Hiftory  of  the  Formation  of  the  Strata,  by  the 
. flow*  or  ftream  of  water. 

I'here  are  a great  variety  of  ftrata,  of  different 
qualities,  to  be  feen  ftretching  and  declining  fo 
regularly  through  thefe  extenfive  mountains : ‘ 
Such  as  feveral  fpecies  of  argillaceous ‘ftrata,  of 
fchiftus,  and  of  flate,  fome  of  which  is  exceed- 
ing fine  ; feveral  fpecies  of  limeftone,  of  which 
there  is  a great  quantity  in  this  country,  and 
fome  marble.  The  micaceous  mountain  rock, 
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and  the  regularly  flratlfied,  hard,  granulated,  fugaiv 
loaf-ftone,  \vhich  was  before  called  a white  and  light 
grey  quartzy  rock,  from  its  being  compofed  chief- 
ly of  minute  quartzy  grains.  Extenfive  rocks  of 
mill-ftonegritt,  compofed  of  hard,  fine,  ftiarp,  and 
pretty  large  grains  of  various  colours.  This  rock 
is  firong,  fufficiently  hard,  the  compofition  of 
fharp  grains  being  perfeQily  well  cemented  : It  i^ 
very  regularly  ftratified,  and  would  rife  in  beds  of 
any  thicknefs,  and  c®uld  be  cut  out  of  any  fize 
wanted.  In  fiiort,  this  rock  only  wants  to  be 
known,  and  a little  better  fituated,  to  be  a valua- 
ble acquifition  to  fociety  for  mill- Hones.  I faw 
this  rock  by  the  fea-fide  at  Lochbroom,  upon  the 
fouth  fide  of  the  Foreft  of  Coygach  : I alfo  faw  it 
upon  the  fouth  fide  of  the  Salt-Lake,  or  arm  of 
the  fea  which  fepairates  Arafaig  from  Moydart. 
I examined  the  quality  and  texture  qf  this  Hone 
at  Coygach,  and  am  perfuaded,  remote  as  its 
fituation  is,  that  it  would  be  worth  the  while  for 
thofe  concerned  to  have  a quarry  opened,  and 
fome  mill-ftones  cut  out ; for  as  there  are  good 
harbours  near  the  rock,  and  velfels  go  there  fre- 
quently to  the  herring  fifiiing,  they  might  be 
brought  away  to  Gkfgow  and  other  places,  at  an 
eafy  expence,  liefides  thefe  mentioned,  there  are 
other  ftratified  rocks  in  thefe  mountains,  but  this 
is  a fufficient  fpecimen  of  the  regular  flrata.  There 
are  alfo  extenfive  rocks  of  granite  and  breccia, 
VoL.  11.  R which 
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which  are  not  ftratified,  and  the  granite  efpecial- 
ly  is  very  extenfive  in  thefe  mountains.  Al- 
though the  granites  and  breccia  are  not  generally 
ftratified  in  this  part  of  the  Highlands,  they  ne- 
verthelefs  preferve  the  fame  courfe  of  bearing  as 
the  other  ftrata ; I.  cannot  fay  regularly,  but  ra- 
• ther  irregularly.  They  are  indeed  as  regular  as 
any  perfect  ftrata  in  the  line  to  which  they  trend, 
but  they  are  not  regular  in  that  line,  as  they  are 
frequently  thicker  and  thinner  ; fometimes  fwel- 
ling  to  the  magnitude  and  height  of  a mountain, 
and  a mile  or  two  forward,  dwindling  away  to 
almoft  nothing ; and  further  forward,  fwelling  out 
again,  in  the  fame  line,  as  I formerly  obfef- 
ved  of  fome  of  the  mountain  limeftones  ; and 
there  are  other  rocks  and  ftrata  among  the 
mountains,  which'  grow  thicker  and  thinner  in 
the  line  of  bearing,,  and  yet  preferve  the  line  iii 
general.  . ‘ ' 

I think  I have  been  fufficiently  explicit  in 
explaining  the  origin  or  interior  ftruflure  of 
the  mountains,  and  have  made  it  abundantly  evi- 
dent, that,  however  rugged  and  unequal  their  ap- 
pearance is  without,  all  is  fair  and  regular  with- 
in, which  at  once  knocks  on  the  head  the  idea  of 
ruins,  and  likewife  of  internal  inflations,  and 
other  whimfical  accounts  of  their  formation. 

* ‘ There 
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There  are  as  clear,  diftind,  and  unqueftionable 
marks  of  the  mountains  being  formed  and  ftrati- 
fied  by  the  motion  of  the  tides,  as  of  any  of  the 
valleys  or  coal  countries  ; and  if  any  one  lhall 
queftion  the  truth  of  any  thing  I have  advanced 
about  the  regularity  of  the  mountain  ftrata,  I am 
ready  to  convince  him,  by  fliewing  all  the  local 
circumftances  in  the  country  mentioned. 


II.  I (hall  now  make  fome  enquiries  about  the 
original  formation  of  mountains. 

As  I have  thoroughly  meditated  on  my  fubjeft, 
I will  attempt  the  hiftory  of  the  formation  of  the 
mountains,  with  all  the  plainnefs  and  perfpicuity 
I am  capable  of. 

When  I explained  the  hiftory  of  the  formation 
of  the  ftrata  in  the  fuperficies  of  the  globej  in  my 
fecond  general  head,  it  then  appeared  to  me  very 
evidently  from  all  the  phenomena  of  the  ftrata, 
and  upon  the  fuperficies  of  the  globe,  that  there 
muft  have  been  monftrous  high  tides  at  that  peri- 
od. I faw  evident  marks  of  fuch  tides,  and  alfo 
faw  that  it  was  impoflible  .to  explain  the  pheno- 
mena of  nature  without  them  ; and  therefore  I 
was  then  obliged  to  fuppofe  that  the-  tides,  from 
^ fome  caiife  or  other,  rofe  far  above  the  common 
height  when  the  fuperficies  of  the  globe  was 
formed. 
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Having  fince  perufed  the  Chapter  on  Tides,  in 
Mr  Ferguffon’s  Aftronomy,  I there  find,  in  the 
297th  paragraph,  a clear  and  perfeft  illuftration  ofi 
this  great  point. 

If  Mr  Ferguflbn  were  now  alive,  and  was  to 
write  a paragraph,  and  draw  a fcheme  on  purpofe 
to  countenance  my  hiftory  of  the  formation  of 
mountains,  and  of  the  fuperficies  of  the  globe  in 
general,  it  would  be  impoflible  for  him  to  add 
one  word  to  his  paragraph,  or  a ftroke  to  his 
figure,  that  would  be  more  to  my  purpofe,  than 
the  words  and  figure  I have  juft  now  alluded  to. 
When  I firft  read  the  paragraph,  it  looked  fo 
like  being  wrote  for  the  purpofe,  that- 1 was  afto- 
niftied  at  it.  I regret  I never  faw  Mr  Ferguflbn, 

. nor  had  ever  the  leaft  correfpondence  with  him, 
nor  did  I ever  fee  his  book,  till  a few  years  ago, 
after  writing  what  I have  advanced  about  the  for- 
mation of  the  ftrata  j and  Mr  Ferguflbn  has  been 
dead  fome  years. 

According  to  Mr  Ferguflbn’s  fcheme  of  the 
tides,  (upon  the  fuppofition  of  the  earth  being  a 
fluid  globe,)  it  evidently  appears  that  the  tides 
adlually  did  rife  feveral  miles  higher  than  the 
higheft  mountains  in  the  w^orld,  when  this  globe 
was  in  a chaotic  ftate,  before  the  bufmefs  of 
forming  the  mountains  and  the  ftrata  was  com- 
‘pleted. 

When  this  globe  was  in  a fluid  chaotic  ftatej 
it  appears  to  me  more  than  probable,  that  the 
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tides,*  in  following  the  fun  and  moon,  would  then 
be  higheft  upon  the  two  oppofite  parts  of  the 
globe,  which  a¥e  now  the  two  continents — that 
the  tide  did  not  gradually  and  uniformly' follow 
' the  moon  weftward,  as  the  earth  turned  eaftward 
upon  its  own  axis  in  the  diurnal  motion,  fo  as  to 
be  equally  high  upon  every  part  of  this  globe, 
which  was  in  every  moment  of  time  oppofite  to 
the  moon,  but  that  it  advanced  in  great  fwells, 
and  that  each  fwell  would,  by  its  own  weight  and 
force,  advance  a little  before  the  attracting  force 
of  the  fun  and  moon,  which  would  bring  the 
’ power  of  attraction  to  aCt  the  contrary  way  for  a 
Ihort  fpace  of  time,  which  of  confequence  would 
bring  the  tide  to  Hand  at  a height  upon  two  op- 
pofite parts  of  the  globe  for  a Ihort  fpace  of  time  ; 
And  that  before  the  powers  of  attraction  would 
begin  again  to  bring  the  fluid  to  a motion  weft- 
ward,  this  globe  would  be  advanced  fo  far  eafl, 
that  the  powers  of  attraction  would  aCt  fo  forcibly, 
as  to  caufe  another  great  fwell  of  the  tide,  andJo 
on.  Now,  if  we  will  allow  thefe  oppofite  refting 
places  of  the  tides  to  be  the  two  continents,  the 
old  and  the  new,  we  then  have  what  we  wanted, 
to  enable  us  to  account  rationally  for  the  pheno- 
mena of  the  fuperficies  of  our  globe.  In  this  view 
. of  the  fubjeCl,  my  former  account  of  the  fea  pur- 
ging itfelf  upon  the  land,  by  the  motion  and 
force  of  the  tides,  receives- new  light  and  ftrength. 

I cannot  be  brought  to  believe  that  the  tides 
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would  move  round  gradually  and  fmoothly ; but 
that  when  any  given  parallel  of  the  globe  was  fo 
far  advanced  eaftward  during  the  height  of  the 
tide,  the  moon’s  attraftion  would  fail  to  a€t  where 
the  tide  was  at  the  height,  and  would  aft  in  its 
greatefl:  force  further  weft,  which  would  caufe  the 
tide  to  rufli  from  that  height  after  the  powers  of 
attraction.  Our  trifling  tides  now  do  not  move 
with  fuch  finooth  uniformity. 

Let  us  ftate  the  cafe,  that  the  powerful  attrac- 
tion of  the  fun  and  moon  upon  the  fluid  furface 
of  the  terraqueous  globe,  would  raife  the  tides  to 
the  height  fuppofed,  and  that  the  higheft  part  of 
the  higheft  tides  really  was  upon  thofe  two  parts 
of  the  globe  which  are  now  the  two  continents, 
when  the  earth  would  be  moved  a conftderable 
way  eaftward,  during  the  height  of  thefe  tides, 
and  the  moon’s  attraftion  afted  much  further 
weft,  thefe  tides  being  forfaken  by  the  powers 
which  raifed  them  to  that  height  in  thofe  places, 
would  foon  begin  to  yield,  and  by  their  own 
weight,  aided  by  the  powers  of  attraftion,  at 
their  greateft  force  they  would  rufh  forward  with 
a force  and  motion  fo  violent,  as  quite  to  over- 
balance the  powers  of  attraftion  for  fome  fpace 
of  time,  as  I hinted  above  ; and  perhaps  the  ef- 
fefts  of  that  quick  motion,  or  run  of  the  tide, 
would  not  finally  ceafe  or  fail,  untill  it  had  gain- 
ed the  oppofite  fide  of  the  globe,  a little  paft  the 
main  point  of  attraftion,  fo  that  it  would  always, 
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during  that  ftate  of  the  chaos,  be  high  water  up- 
on the  fame  two  oppofite  quarters  of  the  globe, 
once  in  every  twelve  hours,  and  a little  more ; 
and  that  it  required  the  intermediate  fpace  of 
time  for  the  tide  to  run  weftward  from  the  one 
continent  to  the  other,  and  of  confequence,  that 
the  mean  height  of  the  tides  would  be  upon  thofe 
two  quarters 'of  the  globe  which  are  now  the  two 
oceans.  But  I fuppofe  that  the  tides  would  run 
through  the  fpaces  which  are  the  two  oceans, 
without  any  flop,  real  or  partial,  reft  at  a height, 
and  that  they  would  only  reft  at  the  height  upon 
the  two  continents.  / 

If  it  is  allowed  that  the  two  continents  were 
the  quarters  of  the  globe  where  it  always  was  * 
high  water,  at  the  end  of  a little  more  than  every 
twelve  hours,  it  of  confequence  muft  be  allowed 
that  the  tides  ran  without  flopping  through  the 
two  oceans  in  the  intermediate  fpace  of  time. 

When  the  tides  in  the  chaotic  ftate  of  the 
earth  once  attained  their  higheft' pitch  upon  the 
two  continents,  as  I obferved-  before,  they  would 
ftand  ftill  without  riling  or  falling  any  thing  ma- 
terial for  fome  fpace  of  time,  and  that  always  at 
high  water  ; during  which  fufpenfion  of  the  tides, 
the  earthy  matter  would  fubfide  plentifully  upon 
thofe  two  quarters  of  the  globe ; and  if,  as  I 
have  fuppofed,  the  tides  continued  to  run  all  the 
while  in  the  two  oceans,  during  the  high  water 
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in  thofe  two  quarters,  the  earthy  matter  being 
carried  forward  by  the  waters  there  with  a rapid 
motion,  could  not  fubfide  fo  plentifully  in  the 
oceans  as  upon  the  continents,  where  the  winters 
came  to  a Hand  for  fome  Ihort  time  at  the  height 
of  each  tide.  Of  confequence,  there  would  foon 
be  a greater  depth  of  water  in  the  oceans  for  the 
• powers  of  attraction  to  aCt  upon,  and  thefe  wa- 
ters w^ould  be  powerfully  drawn  over  the  conti- 
nents by  the  force  of  thefe  high  tides ; but  the 
powers  of  attraction  could  not  have  the  like  ef- 
fect upon  the  continents,  to  draw  fuch  high  tides 
into  the  oceans.  In  this  view  of  the  fubjeCt,  it 
appears,  that  the  earthy  matter  would  fubfide  and 
be  fpread  out  by  the  motioi^s  of  the  tides,  in  fuch 
quantities  upon  the  two  continents,  that  it  would 
be  fo  much' exhaiilled  upon  the  land,  that  there 
w'ould  not  be  a fufficiency  left  mixed  with  the 
waters  to  raife  the  bed  of  the  ocean  as  high  as 
the  land,  when  the  height  and  force  of  the  tides 
began  to  abate,  upon  the  emerging  of  the  firm 
land,  and  contracting  the  fluid  fuperficies  into 
lefs  room. 

If  this  hiflory  of  the  tides  is  allowed’  to  be 
true,  (and  1^  do  not  fee  how  it  can  be  doubted), 
it  throws  much  light  upon  my  method  of  ac- 
counting for  the  phaenomena  of  nature,  and 
makes  my  hiflory  of  the  formation  of  the  fuper- 
ficies of  the:  earth,  md  of  the  mountains,  plain 
and  clear  to  a demonflration. 
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When  the  tides  at  firfl;  were  highefl  In  thofe 
two  quarters  of  the  globe  which  are  now  the  two 
continents,  they  would  of  courfe  be  always  loweft 
at  the  fame  time  in  the  ocean ; and  as  I obferved, 
there  would  be  no  fufpenfion  of  the  quick  run  of 
the  tides  in  the  ocean,  except  when  it  was  low 
water  there;  confequently,  though  ftrata  might  be 
formed  in  the  run  of  the  tides,  efpecially  when 
weakeft,  yet  there  could  be  no  fubfidence  pro- 
perly fpeaking  in  the  bed  of  the  ocean,  but  only 
at  the  loweft  pitch  of  the  ebb  tide. 

When  the  tides  rofe  very  high,  they  of  courfe 
fell  proportionally  low  ; and  of  confequence,  the 
fame  procefs  of  ftrata,  &c.  would  be  formed  upon 
the  folid  fuperficies  of  the  globe  for  fome  depth 
under  the  ocean,  as  upon  the  dry  land. 

I Ihewed  before,  that  the  ftrata  and  unftratl- 
fied  rocks  were  formed  by  water.  In  different  der 
grees  of  motion  and  reft,  or  in  other  words,  by 
the  tides  running,  and  at  the  height ; and  if  the 
tides  were  always  higheft  upon  the  two  conti- 
nents, it  is  eafyto  conceive  how  the  land  happens 
to  be  fo  much  higher  than  the  bed  of  the  ocean. 
If  the  tides  rofe  in  the  chaotic  ftate  of  the  earth 
to  the  height  fuppofed  by  Mr  Ferguflbn,  it  is  eafy 
fo  account  for  the  great  height  of  the  higheft 
mountains,  as  the  tides  then  rofe  much  higher 
than  the  higheft  of  them. 
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When  this  planet  was  in  the  chaotic  (late  fup- 
pofed,  the  tides  would  rife  in  a line  from  north 
to  fouth,  or  thereby,  and  thefe  tides  would  be 
higheft  at  the  equatorial  parts,  and  they  would 
diminifli  in  height  gradually,  as  the  line  receded 
from  the  equator  towards  the  poles.  It  is  natu- 
ral to  fuppofe,  that  as  the  tides  were  higheft  iq 
the  equatorial  parts  of  the  globe,  agreeable  to  Mr 
Fergulfon’s  fcheme,  fo  wo.uld  they  run  foremoft 
there,  and  the  line  of  the  tide  would  recede  a 
little  backwards  towards  the  eaft,  upon  both  fides 
of  the  equator.  This  bendiiig  back  of  the  line 
in  the  run  of  the  tides,  is  a necelfary  cpnfequence 
of  the  height  and  fituation  of  the  equatorial  parts, 
the  powers  of  attradion  being  greateft  between 
the  tropicks,  and  diminiftiing  gradually  towards 
the  poles.  Upon  this  fuppofition  of  the  line  of 
the  tides,  the  courfe  or  bearing  of  the  ftrata  in 
the  equatorial  parts  of  the  globe  Ihould  be  true 
north  and  fouth  ; and  as  the  ftrata  advance  froni 
the  equator  towards  the  poles,  this  line  Ihould 
lean  back  towards  the  eaft  on  both  fides.  It  is 
faid  that  they  trend  north  and  fouth  at  the  equa- 
tor, and  I am  confident  it  muft  be  fo.  In  our 
latitudes,  the  line  of  bearing  of  the  ftrata  is  as 
true  to  this  fuppofed  line  of  the  tide  as  can  be, 
imagined,  which  is  nearly  north-eaft,  or  between 
that  and  N.  N.  E. 
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' If  the  tides  were  then  higheft  at  the  equatori- 
al parts,  the  higheft  mountains  fliould  be  there 
alfo,  and  accordingly  it  is  there  we  find  them. 

Our  mountains  in  thefe  northern  regions  are 
but  diminutive,  in  comparifon  to  the  Cordilleras 
in  South  America,  and  others  between  the  trc- 
picks ; and  if  the  greateft,  middling  and  lowell 
height  of  all  the  principal  mountains  in  the ' 
w'orld,  and  the  latitudes  they  are  found  in,  were 
examined  and  compared  with  this  fcheme  of  the 
tides,  we  lhall  find  them  correfpond  with  it  as 
near  as  could  be  defired  of  expedled.'  Indeed, 
We  fhall  find  a beautiful  agreement  and  corre- 
fpondence  in  all  the  phsenomena  of  nature,  if  we 
will  but  take  the  trouble  to  inveftigate  them 
-a-right  upon  the  principles  of  nature  and  truth. 

In  the  chaotic  Hate  of  the  earth,  the  deeper 
the  fluid  then  was,  the  .higher  the  tides  would 
rife,  as  the  fluid  mafs  "Would  be  affedted  to  the 
bottom  by  the  principles  of  attradllon,  w^hich  is  a 
fufficient  reafon  for  the  tides  rifing  fo  high  in  that 
ftate  of  the  globe,  before  the  folid  ftrata  upon 
the  furface  of  it  were  formed,  and  the  fame  holds 
ftill  in  fome  degree.  The  tides  no,w  affedt  or 
move  the  ocean  to  its  greatefl:  depths.  This 
muft  happen  in  confequence  of  the  nature  of  at* 
tradion.  If  a fluid  is  moved  at  all  by  virtue  of 
a diftant  body  ading  upon  it  by  attradion,  it 
muft  be  moved  to  the  bottom  of  that  fluid  5 and 
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thefefore,  our  ocean  is  ftill  moved  to  the  botfomi 
by  the  tides,  which  is  the  reafon  of  its  purging 
itfelf  on  to  the  fhores  of  all  bodies  thrown  or  car- 
•ried  into  it,  excepting  mafles  of  metal,  or  others 
too  ponderous  for  the  waters  to  lift  or  move 
from  the  bottom. 

It  is  certain  that  all  the  phaenomena  of  nature 
correfpond  wit^h,  and  mutually  explain  one  ano- 
ther, if  we  can  but  inveltigate  them  upon  the 
true  principles  of  nature.  The  flux  of  the  tide 
towards  the  land  is  to  this  hour  Itronger  and 
more  rapid  than  the  reflux,  and  this  flronger  and 
more  powerful  flux  of  the  tides,  ftill  continues 
to  bring  back  to  the  fliores  fuch  matter  as  is  car- 
ried into  it  by  the  rivers,  See. 

As  the  tides  mull  neceflarily  have  been  high- 
eft  between  the  tropicks,  it  follows,  of  courfe, 
that  the  flux  and  reflux  muft  alfo  have  run  with 
greater  violence  there  in  the  chaotic  ftate,  than 
in  the  remote  north  and  fouth  latitudes  j and  this 
more  violent  motion  of  the  tides  in  the  equato- 
rial parts,  would  occafion  deeper  terreftrial  and 
fubmarine  runs  than  in  remoter  climates ; and 
this  alfo  is  proved  in  fafl:,  by  the  prodigious 
gulphs  and  immenfity  of  iflands  and  rapid  cur- 
rents found  between  the  tropicks,  and  near  them 
on  both  fides. 

• I hope  I have  now  removed  all  difficulties  out 
of  the  way,  for  accounting  for  the  great  height 
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of  many  of  our  mountains,  above  the  level  of 
the  fea,  and  of  the  champain  countries.  The 
•higheft  tides  would  firll  lodge  the  granite  moun- 
tains as  a foundation,  and  future  tides  not  quite 
fo  high  would  form  the  llrata,  which  in  fome 
places  we  find  riding  above  the  highefl;  granite 
rocks,  and  in  others  running  parallel  with  them. 

It  is  proper  to  obferve  here,  that  it  appears  to 
me  more  than  probable,  that  many  of  the  great 
ranges  and  clufters  of  mountains  were  formed  at 
firft  in  a great  plain  above,  and  were  afterwards 
cut  through  and  furrowed,  which  1 will  explain 
in  my  next  general  head  of  this  hiftory  of  moun- 
tains. There  is  one  very'  material  circumftance 
which  I have  frequently  obferved,  which  greatly 
ftrengthens  this  opinion,  and  it  is  this.  I hinted 
before,  that  I have  traced  the  fame  range  of  llra- 
ta through  feveral  hollows,  and  over  feveral 
mountains  in  the  Highlands,  in  the  courfe  of 
which  inveftigation,  I have  frequently  traced  the 
fame  individual  ftratum,  and  a number  of  llrata 
from  the  deepell  gulph  or  hollow,  up  to  the  fum- 
mit  of  the  mountains  on  both  fides  of  the  hol- 
low ; and  where  a river  cut  right  acrofs  the  llra- 
ta, I could  fee  perhaps  feveral  hundreds  of  them 
afcending  gradually  on  both  Tides,  with  an  eafy 
acclivity  from  the  bottom  quite  up  to  the  tops  of 
the  hills ; and  this  plain  phenomenon  is  found 
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all  over  the  Highlands,  where  the  rocks  are  bate^ 
or  much  cut  and  traverfed  by  rivulets. 

The  extend ve  countries  of  Abyfliniaj  Tarta- 
ry, and  New  Granada,  are  all  of  them  a great 
height  above  the  level  of  the  fea,  which  appears 
to  me  as  inftances  of  fuch  high  land,  but  not 
cut  through  to  make  mountains  of. 

Where  we  find  an  extenfive  elevated  plain  in 
any  part  of  the  world,  fuch  as  New  Grenada, 
and  Abyfiinia,  we  may  fuppofe  that  the  tides  fell 
fo  low,  as  not  to  overflow  thefe  plains  foon  after 
they  were  formed,  by  which  means  they  have  not 
been  cut  through  and  furrowed  like  the  moun- 
tains, by  forcible  tides  frequently  running  over 
them ; whereas,  on  the  contrary,  where  we  fee 
ranges  of  mountains  dreadfully  ploughed  and 
trenched,  with  deep  glens,  and  horrible  gulphs 
and  excavacations,  it  is  certain  that  weighty  and 
pow'^erfui  tides  have  repeatedly  run  over  them  for 
a confiderable  fpace  of  time,  and  perhaps  thole 
tides  W’^ere  raifed  to  feven-fold  rage  and  fury  by 
mighty  ftorms,  which  tides  would  tear  up  the 
humid  tender  firata  ; and  by  repeated  mighty 
runs,  would  trench  and  wear  down  the  gulphs 
and  excavations  of  tlie  mountains,  before  the  in- 
duration of  the  firata  had  fufliciently  taken  place. 


HI.  I will  now  proceed  to  examine  and  explain 
the  external  phenomena  of  the  mountains,  and  of 
their  glens  and  excavations. 
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I have  clearly  proved  and  illiiftrated  one  imporr 
tant  point  towards  underftanding  and  explaining 
fuch  phenomena  of  nature  as  appear  upon  the 
external  furface  of  the  globe,  viz.  that  in  the 
chaotic  ftate  of  the  earth,  the  tides  rofe  to  a fur- 
priling  height,  and  if  the  tides  rofe  to  that  height, 
i need  not  fuppofe,  (the  propofition  has  its  foun- 
dation and  proof  in  the  nature  of  things,)  that  the 
earthy  matter  fuftained  in,  and  agitated  by  fuch 
amazing  tides,  would  be  lodged  with  unequal  fu- 
perficies.  This  muft  neceflarily  happen.  Such 
high  tides  mull  be  greatly  agitated  from  their 
own  weight,  and  the  violence  of  their  motion, 
with  fometimes  the  addition  of  ftrong  winds,  and 
confequently  ftony  matter  carried  by  water  in 
fuch  a degree  of  agitation,  muft  be  lodged  in  un- 
equal cumulations. 

I muft  not  here  be  underftood  to  mean  that  the 
mountains  were  lodged  by  the  tides  at  firft,  as 
they  now  appear.  1 will  prefently  make  it  evi- 
dent, that  they  owe  many  of  their  prefent  pheno- 
mena to  fome  future  operations — I might  call  it 
future  depredations.  What  I mean  at  prefent  is 
this,  that  the  tides,  while  in  full  height,  in  their 
motion  from  eaft  to  weft,  lodged  the  ftony  mat- 
ter upon  what  began  to  be  the  folid  fuperficies  of 
the  globe,  in  parcels  or  cumulations  of  different 
degrees  of  height  and  extent ; but  thefe  higher 
cumulations,  or  parcels  of  land,  would  be  of  ve- 
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vy  different  degrees  of  extent ; fonie  of  them 
might  not  not  be  fo  much  as  four  or  five  miles 
over  any  way ; and  feme  of  them  again  would 
be  much  more  than  four  or  five  hundred  miles 
in  fome  direftions. 

Thefe  higher  parts  of  the  earth,  when  firff 
formed,  would  be  comparatively,  but  not  per- 
fectly, of  equal  height  above,  and  they  would  be 
afterwards  cut  and  furrowed,  which  will  be  ex- 
plained. 

That  the  fuperficies  of  the  globe  would  at  firff 
be  formed  with  higher  and  lower  places,  or  regi- 
- ons,  is  fo  evident,  that  I need  not  ufe  more  words 
about  it ; and  it  is  evident  that  when  the  firata 
and  rocks  were  formed  by  fubfidence  and  the  mo- 
tion of  the  tides,  the  fuperficies  of  the  earth 
would  at  firff  be  foft  and  humid,  and  mixt  with 
a ^reat  quantity  of  water,  as  I obferved  before. 
As  the  tides  rofe  at  firff  much  higher  than  the 
liigheff  mountains,  fuch  tides  would  advance  with 
a ftrength,  weight  and  force,  able  to  carry  any 
quantity  of  ftony  matter  with  it ; ,'and  when  thefe 
tides  had  gained  their  higheff  pitch,  and  came  to 
a partial  ffand  at  the  height,  it  appears  to  me  evi- 
dent, that  very  great  quantities  have  been  lodged 
by  fubfidence  in  fome  places  upon  both  conti- 
nents, by  a particular  tide,  even  to  the  height  of 
a confiderable  mountain. 
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There  are  mountains  of  granite  in  the  High- 
lands of  Scotland,  and  many  other  parts  of  the 
world,  of  great  height  and  extent,  in  which  there 
is  no  veftige  that  fhould  indicate  their  having 
fubfided  at  different  times.  The  whole  mountain, 
as  I obferved'  before,  being  one  uniform  mafs 
from  top  to  bottom.  It  appears  to  me,  that  the 
work  of  forming  rocks  by  fubfidence,  would  be 
performed  in  a fhort  time,  in  the  courfe  of  a very 
few  tides  ; but  on  the  contrary,  that  the  ftratifi- 
cation  of  the  fuperficies  of  the  globe  was  a more 
leifurely  operation,  which  would  require  much 
longer  time,  and  a great  many  fucceeding  tides. 
Moreover,  the  ftony  matter  of  which  the  gra- 
nite and  other  fubfided  rocks  are  compofed,  is 
fuch,  that  if  ever  the  tide  ceafed  in  the  leaft  from 
the  full  force  and  rapidity  of  its  forward  motion, 
we  would  expedl  that  a great  quantity  of  it  fhould 
fubfide  at  once,  as  this  rock  is  compofed  of  large 
grains  of  a ponderous  quality,  fome  of  which  are 
fo  large,  that  they  may  be  called  fragments  ; and 
it  is  the  property  of  fuch  ponderous  grains  and 
fragments,  to  fubfide  fuddenly  in  water,  at  any 
degree  of  reft. 

When  the  tides  rofe  fo  very  high,  they  would 
of  confequence  fall  proportionally  very  low,  fo 
that  we  may  fay  that  the  foundations  of  the  moun- 
tains would  be  feen  ; and  when  the  waters,  at  the 
ebbing  of  every  tide,  began  to  fall  away  from  the 
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fummits  and  fides  of  the  mountains  and  highcf 
grounds,  the  moiflure  which  remained  mixed 
with  the  newly  fubfided  or  ftratified  matter, 
would  ooze,  or  drain  out,  copioufly  at  fird,  and 
this  water  filtering  and  draining  out  of  the  humid 
fuperficies,  would  foon  colledt  into  fmall  dreams, 
and  thefe  dreamlets  would  wear  farrows  in  the 
yet  foft  atid  humid  furface,  efpecially  when  aflid- 
ed  by  the  vi^eight  and  force  of  fucceeding  tides. 

Many  of  thefe  fmall  dreams  would  colledl  and 
form  a rivulet,  and  many  rivulets  uniting  their 
currents,  would  become  a river.  It  is  eafy  to 
conceive  that  all  thefe  dreams,  efpecially  when 
coliedted  into  rivulets,  would  at  fird  wear  their 
feveral  channels  very  fad,  and  that  much  of  the  . 
newly  fubfided  matter  would  be  carried  down  the 
feveral  rivers,  mod  of  which  would  be  lodged  far 
down,  and  this  would  be  removed  by  future  tides, 
and  difpofed  of  in  drata. 

I can  find  nothing  in  nature  fufficiently  fuitable 
to  illiidrate  this  fubjed  by  ; only  I may  obferve  in 
general,  that  any  trifling  fubfidences  which  we 
have  occafion  to  fee  after  great  inundations  in 
fivers,  and  after  the  tides  in  filmy  creeks  and 
bays  of  the  fea,  generally  fall  into  uneven  fuper- 
ficies, efpecially  when  the  waters  are  greatly  agi- 
tated ; and  as  the  waters  of  the  floods  and  of  the 
tides  fall  away  from  fuch  fediment,  we  always  fee 
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it  furrowed  with  gutters,  by  the  ftraining  out  of 
the  water  at  firft  contained  in  it. 

1 have  feen  between  fome  tides  at  the  fea  fide, 
deep  gutters  worn  by  the  water  filtering  out  of 
the  mud  and  fand,  and  the  higher  and  larger  the 
heaps  were  accumulated,  always  the  deeper  the 
gutters  ; and  it  is  probable  in  the  higheft  degree, 
on  an  accurate  furvey,  we  fhall  find  this  obferva- 
tion  hold  good  in  the  great  as  well  as  in  little. 
The  higher  the  mountains,  generally,  the  deeper 
the  glens  and  gullies  in  proportion. 

I obferved  before,  that  the  leffer  dreams  and 
rivulets  colleffing  together  compofed  rivers. 
Thefe  rivers  would  dill  follow  the  great  waters 
of  the  ocean  in  the  retreat  of  the  tides,  and  the 
weight  and  force  of  the  rivers  would  foon  wear 
channels  deep  enough  to  contain  them,  as  they 
advanced  after  the  great  waters  down  the  hills 
and  through  the  planes.  This  appears  to  me  the 
true  origin  of  rivers,  and  the  rains  which  fall 
upon  the  earth  from  time  to  time,  and  in  greater 
quantity  upon  the  higher  than  upon  the  lower 
grounds,  dill  replenifhes  their  channels  with  ne- 
ver-failing fupplies,  and  enables  them  chearily  to 
continue  their  courfes,  and  communicate  fap  and 
verdure  to  the  vegetable  tribes  of  the  valleys, 
and  plenty,  pleafure  and  refrefliment  to  the  anir 
mal  world,  as  they  gently  advance  along  in  fer^ 
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pentine  meanders  through  the  fweet  and  beau- 
teous valleys  and  extenfive  plains. 

There  are  yet  a great  number  of  the  external 
phaenomena  of  the  mountains  which  deferve  to 
be  examined  and  explained.  There  are  among 
feveral  mountains,  a great  number  of  gulphs  and 
chafms,  romantic  precipices,  galhes  and  irregu- 
larities in  rocky  countries,  which  are  not  now 
the  beds  of  rivers,  nor  of  rivulets,  but  are  per- 
fectly dry ; and  I have  feen  the  oppofite  fides  of 
fome  hills  refembling  one  another  fo  exaClly,  that 
they  appeared  as  if  they  had  been  cleft  afunder 
by  fome  convulfion  which  the  earth  might  have 
fuffered.  I have  met  with  fome,  who  affert,  not 
only  that  fuch  hills  parted  from  thofe  upon 
the  oppofite  fide  of  them,  but  alfo,  that  feveral 
known  iflands  were  by  fome  violent  concuflions 
thrown  off  from  the  oppofite  lands,  and  that  the 
founds  between  them  were  made  by  thefe  acci- 
dents. 

With  refpeCt  to  fuch  gulphs  and  chafms  among 
rocks  and  mountains,  as  mentioned  above,  al- 
though they  may  now  be  dry,  yet,  neverthelefs, 
■vvater  has  been  there.  Some  mighty  current, 
rulh,  or  eddy  of  the  tide,  before  the  ocean  was 
fettled  in  its  prefent  bed,  undermined,  fcooped 
out,  and  formed  thefe  irregularities  at  firft. 

I have  given  fome  attention  to  the  fuppofititious 
twin  fides  of  mountains,  and  in  very  many  in- 
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fiances  have  difproved  the  fuppofed  breach  and 
reparation,  having  feen  the  ftrata  wafhed  clean 
by  the  rivulet  which  ran  betwixt  them,  keeping 
a regular  courfe  down  the  fide  of  one  of  the  hills, 
acrofs  the  rivulet,  and  up  the  fide  of  the  other 
hill  in  the  fame  longitudinal  line  of  bearing,  and 
the  fame  flope  or  declivity  perfedly  whole  and 
regular,  without  breach  or  fradure,  which  makes 
it  clear  to  a demonflration,  that  fuch  hills  had 
fuffered  no  fuch  reparation,  change,  or  convul- 
fion ; but,  on  the  contrary,  that  they  flood  as 
firm  as  ever  where  they  were  firfl  formed,  and 
that  the  gulph  betwixt  them  mull  have  been 
fcooped  out  by  fome  flrong  current  of  water,  be- 
fore the  induration  of  the  flrata  was  compleated, 
and  the  tides  fully  fubfided. 

I have  carefully  examined  many  fuch  places, 
and  every  where  found  thefe  obfervations  hold 
good ; and  I am  confident,  that  the  notion  of 
iflands  falling  off  from  the  main  is  an  error,  a 
hafly  conclufion  of  the  fame  kind,  and  that  the 
fame  real  and  natural  caufe  produced  both  thefe 
effefls,  viz.  a flrong  current  or  run  of  water, 
which  cut  a paffage  betwixt  the  ifland  and  the 
main,  and  betwixt  the  two  correfpondent  fides  of 
the  mountains  : and  when  we  confider,  that  the 
fame  arrangement  of  flrata  flretch  through  both 
fides  of  the  mountain,  and  of  the  valley  betwixt 
them,  the  phaenomenon  of  the  fame  flrata  ap- 
pearing 
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pearing  on  both  fides  is  plain  and  fimple,  and 
juft  as  it  fhould  be,  allowing  that  water  cut  the 
hollow  betwixt  them  ; whereas,  if  the  one  had 
broke  off  from  the  other,  the  ft  rata  could  not 
have  appeared  fo  fair  and  regular  in  ftretch  and 
declivity  upon  both  fides ; but  the  one  fide  muft 
have  differed  confiderably  from  the  other. 

All  the  little  examples  of  revolutions,  or  vio- 
lent concuffions,  which  we  have  occafion  to  fee, 
fuch  as  earthquakes,  the  undermining  of  rivers, 
and  of  the  fea,  &c.  are  fo  inconftderable  and 
trifling,  that  they  give  no  fenftion  to  this  rafh  hy- 
pothefis  ; and  moreover,  what  falls  off  or  is  bro- 
ken and  difturbed  in  thefe  little  inftances,  is  al- 
ways broke  into  confufed  fragments,  or  crumbled 
down  to  an  entire  rubbilh. 

It  is  reafonable  to  fuppofe,  that  in  the  raw  and 
humid  ftate  of  the  earth,  at  firft,  a great  quanti- 
ty of  a mixed  vapour  would  afcend  by  exhala- 
tion, which  would  difturb  the  elements,  and 
raife  ftrong  and  violent  winds  ; thefe  winds  would 
fuperadd  an  additional  force  to  the  high  tides, 
even  after  the  mountains  were  formed,  which 
tides,  at  any  rate,  were  exceeding  ftrong  and  vio- 
lent when  they  rofe  to  fuch  an  amazing  height ; 
and  the  forward  courfe,  and  the  eddies  of  thefe 
tides,  would  have  a mighty  effect  upon  the  exter- 
nal furface  of  the  earth,  while  they  rofe  fo  high 
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as  to  flow,  or  rufli  over  any  part  of  it  before  the 
induration  of  the  ftrata  was  far  advanced.  I make 
no  doubt,  but  all  the  great  hollows,  gulphs,  pre- 
cipices, and  other  irregularities  we  fo  frequently 
fee  upon  the  face  of  the  earth,  took  their  rife 
from  thefe  caufes.  There  is  no  room  left  to  doubt 
of  it,  as  all  the  external  phenomena  of  the  fuper- 
ficics  of  the  globe  carry  evident  marks  of  water 
upon  them.  I have  obferved,  I believe,  more 
than  once  in  the  courfe  of  thefe  enquiries,  that 
there  is  an  exafl:  agreement  and  correfpondence  in 
all  the  phenomena  of  nature,  by  which  they  are 
naturally  explained  and  illuftrated,  if  we  had  but 
the  attention  and  (kill  to  difcover  and  make  pro- 
per ufe  of  this  connexion  and  agreement.  I am 
going  juft  now  to  produce  a very  remarkable  in- 
ftance  in  point,  which  will  throw  light  upon  the 
external  phenomena  of  the  mountains,  and  make  • 
the  explanation  of  them  more  plain  and  perfpi- 
cuous. 

Every  obferving  perfon  muft  have  frequently 
feen  in  plains,  at  a little  diftance  from  large  and, 
high  mountains,  a prodigious  quantity  of  coarfer 
and  finer  gravel,  fome  of  it  containing  large  boul- 
ders, and  wafer  rounded  bullets  of  all  fizes^  mixt 
vath  fmaller  gravel,  differing  nothing  in  appear- 
ance from  what  we  often  fee  upon  the  fea-beach  j 
and  fome  again  compofed  chiefly  of  fmaller  gra- 
vel, This  beachy  gravel  is  often  found  fpread 
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out  with  a plane  fuperficies,  and  as  often  accumu- 
lated into  long,  round,  oval,  or  femi-circular  hil- 
locks of  leffer  or  greater  height  and  magnitude, 
and  fome  of  them  fo  large,  that  they  may  be  call- 
ed little  hills. 

I will  point  out  a few  of  the  many  places  where 
I have  feen  this  gravel  in  Scotland. 

There  is  a great  quantity  of  it  in  the  neigh- 
bourhoods of  Brora  and  Dornoch  in  Sutherland, 
as  alfo,  in  the  neighbourhood  of  Balnagown,  and 
between  Dingwall  and  Beuly,  in  Rofslhire.  All 
round  Invernefs,  where  there  are  pretty  high  hills 
of  gravel, — all  the  way  between  Invernefs  and 
Nairn,  and  at  Fort  George. 

There  are  large  hills  of  gravel  about  Forres  in 
Moray,  in  which  there  is  a vaft  quantity  of  large 
bullets,  and  it  continues  to  appear  in  hillocks, 
and  fpread  out  in  planes  all  the  way  between  For- 
res and  Elgin,  and  all  the  way  between  Elgin  and 
the  river  Spey  at  Fochabers. 

There  is  a great  quantity  of  it  in  the  country 
of  Monteith,  and  in  a great  many  places,  and  in 
great  quantities,  in  that  long  ftretch  through 
Perthlhire,  Anguslhire,  and  the  Mearns,  all  the  way 
between  Monteith  and  Stonehaven.  There  is  al- 
fo  a confiderable  quantity  of 'it  between  Moffat 
and  Dumfries,  and  between  Dumfries  and  Thorn- 
hill in  Nithsdale.  Thefe  inftances  are  a fufficient 
fpecimen.  Every  attentive  traveller  muff  recoi- 
led 
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ie£l  his  having  feen  this  bulky  phenomenon  in  ma- 
ny other  places,  concerning  which,  I will  make 
this  remark : That  in  Britain,  the  greateft  quanti^ 
ties  of  this  coarfe  gravel  are  found  a little  to  the 
call  of  large  and  extenfive  mountains  ; but  of  all 
the  countries  I have  yet  feen,  the  moil  amazing 
quantities  of  this  gravel  is  found  in  the  fhires  of 
Invernefs,  Nairn,  and  Moray,  which  lie  diredlly 
to  the  eaftward  of  the  great  run,  or  gulph,  which 
ilretches  or  cuts  through  the  mountains  from  the 
wefl;  to  the  eartern  coaft,  by  Fortwilliam  and  In- 
vernefsi  , 

It  is  very  evident  that  this  immenfity  of  round- 
ed Hones  and  gravel,  is  all  of  it  the  fpoils  of  the 
mountains  which  was  torn  by  the  force  of  water 
out  of  the  numberlefs  glens  and  gulphs,  and  other 
excavations  of  the  mountains,  which  I beheld 
with  aftonifhment  and  pleafure  off  the  top  of  Bi- 
neves. 

It  mull  be  owned  that  there  is,,  at  firft  fight,  an  ^ 
air  of  truth  and  propriety  in  what  I advance  con- 
cerning the  fource  and  origin  of  the  plains  and 
hills  of  gravel  which  we  fee  fo  frequently.  It  ap- 
pears to  me  plain  and  evident,  that  the  ftony 
fragments  torn  by  the  violence  of  water  off  the  fu- 
perfrcies  of  the  rocks  in  thefe  mountains,  was  af- 
terwards carried  through  the  hills,  and  after  be- 
ing toffed  and  rolled  by  the  violent  force  of  the 
water  in  fo  long  a courfe,  until  it  was  rounded 
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iind  worn  by  water,  like  what  we  fee  upon  the 
lea-beach,  it  was  at  laft  lodged  by  the  water  in 
the  countries  where  we  now  fee  it ; and  the 
greatnefs  of  the  quantities  found  in  thofe  coun- 
tries fufficiently  proves  the  fource  from  whence 
it  came.  We  mayq  upon  the  fame  principle,  ac- 
count for  raofi  of  the  pheno'mena  we  meet  with 
upon  the  face  of  the  globe.  If  we  have  recourfe 
to  water,  the  folutioii  of  the  phenomena  wdll  be 
natural  and  eafy ; but  on  the  contrary,  if  we  re- 
fufe  its  agency,  we  fiiall  be  left  in  the  dark,  to 
doubt  and  conjecture  without  end. 

How'-  delightful  is  the  path  of  truth,  when  we 
have  once  found  it ! — how  clear  and  fatisfaCtory 
are  the  plain  and  unbialfed  dictates  of  nature  ! 
When  I was  upon  the  head  of  Bineves,  and  feve- 
ral  other  mountains  in  that  country,  I was  as 
much  amazed  at  the  profundity  of  the  hollows,  as 
at  the  height  and  multitudes  of  the  hills  ; and  if 
we  confider  the  prodigious  numbers  of  the  grea- 
ter and  letfer  glens  that  are  made,  the  lakes  and 
gulphs  that  are  fcooped  out,  and  the  runs  that  are 
cut  through  thefe  mountains,  from  fea  to  fea,  w'e 
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are  obliged  to  fuppofe  that  the  quantities  torn  off 
the  fuperfjicies  of  the  ftrata,  was  even  ftill  more 
than  the  beds  and  hills  of  gravel  can  account  for. 
Great  and  extenfive  as  thofe  are,  they  do  not  cor- 
refpond  with  the  excavations  of  the  mountains  ; 
and  we  are  not  left  to  look  for  it  all  in  the  gravel 
V beds- 


beds.  We  fee  a much  larger  depofition  of  it 
than  the  accumulated  gravel,  where  it  is  much 
better  difpofed  of. 

The  beds  and  hillocks  of  gravel  are  a great 
nuifance.  Nothing  but  dry  fterility  reigns 
where  they  are ; and  had  all  the  fpoils  of  the 
mountains  been  fpread  upon  the  plains,  the  plains 
and  valleys  would  not,  as  now,  have  been  the 
fcenes  of  the  wealth  and  pleafure  of  man — every 
low  field  and  valley  of  them  had  been  all  covered 
with  bullets  and  gravel.  But  happily  for  us,  the 
greatefl;  part  of  this  nuifance  is  difpofed  of  in 
rock — ftrata  I cannot  call  it,  as  the  coarfe  fort, 
which  differs  nothing  in  appearance  from  the  hills 
of  gravel,  is  not  ftratified.  The  only  material 
difference  between  the  one  and  the  other,  I mean 
between  the  coarfer  breccia  or  pudding  rocks, 
and  the  coarfer  gravel  .hills,  is,  that  the  rock  is 
flowed  out  of  the  way,  bears  its  proportion  of 
the  folid  bulk  of  the  globe,  and  is  cemented  and 
indurated  to  a high  degree  ; whereas  the  gravel 
beds  and  banks  are  a great  nuifance,  and  are  ge- 
nerally quite  loofe,  without  cement  or  connedion. 
I fay  generally — for  I have  feen  fome  gravel  plains 
half  cemented,  and  very  hard  to  dig  for  the  high 
roads. 

In  order  to  give  a further  idea  of  the  propor- 
tion between  the  matter  fcooped  out  of  thefe 
mountains,  and  the  repofitories  where  it  is  lodged. 


I will  juft  point  put  a few  of  the  places  where  I 
remember  to  have  feen  moft  of  this  rock  ip, 
Scotland. 

In  this  curfory  review  I will  begin  with  the 
north. 

There  are  extenfive  rocks  and  high  cliffs  of  the 
breccia  or  pudding-ftone  upon  the  fouth  Ihore  at 
the  weft  end  of  the  Pentland  Frith,  to  the  weft  ward 
of  Thurfo  in  Caithnefs,  which  ftretch  quite  acrofs 
the  county  of  Caithnefs  into  Sutherland  j and  in 
Sutherland  as  well  as  Caithnefs,  this  rock  is  of  a 
rough  contjexture,  and  appears  in  pretty  high 
hills,  deep  glens,  overhanging  rocks,  and  frightful 
precipices,  to  the  weft  of  Brora,  Dunrobin,  and 
Dornoch,  which  gives  it  a grotefque  and  formida* 
ble  appearance  in  that  country.  ' 

This  range  of  breccia  ftretches  alfo  quite 
through  Sutherland,  and  likewife  through  Rofs- 
fhire,  the  weft  fide  of  Ferndonald,  and  Dingwall, 
where  it  exhibits  the  ,very  fame  phenomena  as  in 
Sutherland  and  Caithnefs. 

It  is  worthy  of  remark,  for  the  information  of 
the  curious,  that  there  are  remains  of  feveral  an- 
cient vitrified  forts  upon  feveral  eminences  in  the 
line  of  this  range  of  breccia,  which  1 have  feen  in 
Sutherland,  Rofs,  and  Invernefs-fhires,  fuch  as 
one  at  Creich,  name  unknown,  Knockferril,  and 
pralgphadrick. 
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The  ruins  of  two  of  thefe  vitrified  forts,  viz. 
Craigphadrick  and  Knocltferril,  were  defcribed  a 
few  years  ago  in  a pamphlet  which  was  publilhed, 
entitled  “ Account  of  remarkable  ruins  of  ancient 
“ vitrified  forts,  lately  difcoyered  in  the  Highlands 

and  north  of  Scotland.”  Thefe  fingular  ruins 
are  to  be  feen  in  a great  many  places ; but  it  is 
remarkable,  that  they  are  only  to  be  feen  upon 
rocks  and  eminences  of  the  breccia. 

This  formidable  range  of  the  pudding  rocks 
fiiill  continue  the  longitudinal  line  of  bearing, 
which  is  nearly  from  north-eafl:  to  fouth-weft, 
quite  through  the  highland  countries  of  Invernefs 
and  Perth-lhires.  It  forms  confiderable  hills,  and 
very  high  and  rugged  rocks  upon  both  fides  of 
that  beautiful  piece  of  frefti  water,  Lochnefs. 
Much  of  the  ftone  here,  as  well  as  in  other  places 
in  this  range  of  rocks,  is  compofed  of  large  bul- 
lets ; the  rock  is  very  hard  and  flrong,  and  it 
hangs  in  frightful  precipices  upon  both  fides  of 
the  lake,  through  which  rock  General  Wade  cut 
a fine  military  road  upon  the  fouth  fide  of  the 
lake,  at  a great  expence  of  time,  labour,  and 
gun-powder. 

I have  feen  thefe  rocks  ftretching  through  the 
mountains  of  Stratherig  into  Badenoch,  where  it 
forms  a remarkable  rock  and  precipice  called 
Craigdow,  or  the  Black  Rock. 
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I have  feen  this  identical  range  of  rocks  again, 
further  towards  the  fouth-weft,  in  feveral  places 
to  the  fouth  of  the  BUck  Mount,  and  in  the  coun- 
try of  Glenorchy  in  Argylfliire : I fuppofe  that  the 
longitudinal  line  of  this  rock,  fo  far  as  I have 
pointed  it  out,  is  little  lefs  than  two  hundred 
miles,  and  in  fome  places  this  rock  will  fpread 
eight  or  ten  miles  in  what  may  be  called  the  la- 
titudinal line  acrofs  the  bearing  of  the  rocks, 
which  evidently  points  it  out  to  be  a very  confi- 
derable  thing. 

The  next  mpfl  magnificent  range  of  the  brec- 
cia which  I have  yet  feen,  is  fituated  above  fixty 
piles  further  eafl;  than  the  one  above-mentioned. 

The  one  I am  now  going  to  point  out  emer- 
ges out  of  the  fea  at  Troop- head,  upon  the  fouth 
fide  of  the  Moray  Frith,  and  ftretches  through 
Aberdeen-fhire  into  the  Mearns,  and  through 
the  whole  length  of  the  Mearns,  Angus  and 
Perth-ftiires,  keeping  principally  the  northweft 
fide  of  the  country  of  Strathmore,  immediately 
under  the  fouth-eaft  fide  of  the  Grampian  moun- 
tains, though  fometimes  it  ftrides  acrofs  the 
beautiful  valley  of  Strathmore,  and  is  found  up- 
on the  fouth  fide  of  it,  as  at  Kinfauns  below 
' , ■ .1  ■ . . •* 

|*erth.  See. 

There 
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Thefe  have  been  feveral  vitrified  forts  upon 
this  range  of  breccia  alfo,  fome  of  which  are 
pointed  out  and  defcribed  in  the  pamphlet  men- 
tioned above. 

This  remarkable  rock  ftretches  through  Perth- 
fhire  into  Stirling-fhire,  through  the  country  of 
Montelth  into  D unbar ton-fhire.  It  croffes  the 
river  Clyde  near  Dunbarton,  and  reaches  into 
the  weft  fide  of  Ayr-fhire,  where  it  enters  the 
Frith  of  Clyde,  and  I can  trace  it  no  further.  . 
This  range  of  the  breccia  exhibits  in  many  places 
the  fame  interior  and  exterior  phasnomena  as 
the  firft  defcribed  j and  in  other  places  in  this 
long  ttretch)  it  is  found  of  a finer  contexture^ 
and  compofed  of  fmaller  gravel,  where  we  fee  it 
regularly  ftratified;  I am  not  fure  that  this 
courfe  of  the  breccia  iS  not  ftill  of  greater  length 
and  breadth  than  the  firft.  There  are  other  ar- 
rangements of  the  breccia  in  many  parts  of  the 
Highlands  and  north  ; but  none  fo  cOnfiderable 
and  extenfive  as  the  two  I have  pointed  out. 
There  is  alfo  a confiderable  quantity  of  this  rock 
found  in  the  countries  of  Annandale  and  Nithf- 
dale,  particularly  in  the  neighbourhood  of  Dum- 
fries, between  Dumfries  and  Moffat,-  and  between 
Dumfries  and  Thornhill,’  &e. 

The  Pudding  Rocks  found  in  the  Highlands 
and  north  of  Scotland  are  fo  very  extenfive,  that 
when  joined  by  the  hillocks  and  beds  of  loofe 
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bullets  and>  gravel  in  thofe  countries,  I doubt  if 
the  excavations  of  the  Highland  mountains  to  the 
weftward  would  be  fufficient  to  fupply  the  pro- 
' digious  quantity  requifite  fot  compoling  thefe 
rocks  and  accumulations  of  gravel.  1 am  con- 
fident, that  a confiderable  part  of  the  compofi- 
tion  was  carried  through  the  Highlands  from  the 
weftern  ifles; 

When  I tvas  upon  the  fummit  of  Bineves,  it 
appeared  to  me  evident,  that  the  Hebrides  or 
weftern  ifles  of  Scotland,  had  been  at  firft  form- 
ed all  in  one  continued  ftretch  of  land  with  the 
contiguous  Highlands,  and  with  one  another^ 

[ and  that  the  diverfity  of  founds,  gulphs,  and 
runs,  which  now  feparate  the  ifles  from  one  ano- 
ther, and  from  the  neighbouring  main  land, 
were  afterwards  cut  through  and  fcooped  out  by 
the  heavy  tides^  before  induration  was  compleat- 
ed. 

When  the  formation  of  the  fuperficies  of  this 
globe  was  fo  far  advanced,  and  the  ocean  was  fo 
far  purged  of  the  ftony  matter  upon  the  land,  as 
that  the  tides  could  not  rife  fo  high  as  to  flow 
or  run  from  eafl  to  weft  over  the  tops  of  the 
higheft  mountains,  and  before  they  were  fallen 
fo  low  as  not  to  overflow  the  valleys  and  loweft 
hills  ; In  this  ftate  of  the  terraqueous  globe,  the 
tides  would  fuddenly  and  impetuoufly  fwell  the 
Atlantic  ocean  in  our  longitude,  as  well  as  in  all 
others,  as  they  advanced  from  eaft  to  weft.  As 
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thefe  ftill  high  and  powerful  tides  could  not  now 
advance  ftrai^t  forward  over  the  continents  of 
Afia-and  Europe,  and  the  range  of  the  Alps,  &c. 
they  would  advance  in  the  Atlantic  ocean  into 
our  neighbouring  longitudes,  with  a prodigious 
head,  weight  and  force,  which  would  fwell  the 
ocean  to  the  fouth  and  weft  of  this  ifland,  &c. 
to  a prodigious  height  all  at  once  ; and  thefe 
monftrous  tides  rulhing  down  upon  the  weft 
coaft,  would  tear  up  the  newly  formed  land  in 
many  places,  produce  all  the  founds  and  runs, 
&c.  between  the  ifles,  and  then  carry  the  fuper- 
ficies  of  the  ftrata  fo  torn  off  forward  before 

them,  quite  through  the  runs  and  low  paffages  in 
the  mountains,  and  lodge  it  where  we  find  it 
to  the  eaftw^ard  of  thefe  iflands,  and  of  the  gulphs 
through  the  mountains. 

The  Atlantic  ocean  falls  now  with  great  weight 
upon  thefe  ifles,  and  upon  the  weftern  coafts  of 
Scotland  and  Ireland ; with  what  prodigious 
weight  muft  we  fuppofe  it  would  rufli  upon  them 

then,  before  the  force  and  violence  of  thofe  high 
tides  were  much  abated ! The  Pentland  Frith, 
and  other  divifions  of  the  Orcades,  and  perhaps 
I may  add  the  Britifli  channel,  &c.  were  cut  out 
at  this  ftate  of  things  ; and  allow  me  to  advance 
this  fudden  and  powerful  fwelling  of  the  tides, 
after  the  principal  part  of  the  folid  fuperficies 
of  the  globe  was  formed,  as  the  efficient  caufe  of 
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all  the  iflands,  gulphs  and  runs,  in  all  parts  of 
the  world.  I need  not  enlarge  and  defcend  to 
particulars  in  this  invefligation.  The  phsenome- 
na  are  fo  very  obvious  that  they  explain  them- 
felves. 

I fee  many  indications  of  the  iflands  upon  the 
weft  and  north  of  Scotland  having  at  firft  been 
all  one  continued  land,  and  joined  to  the  main,' 
and  of  their  being  afterwards  disjoined  from  the 
main  and  from  one  another,  by  the  force  and 
weight  of  future  tides.  The  ftrata  in  the  weftern 
iflands  of  Scotland  are  remarkably  flat  and  regu- 
lar. I have  feen  fome  of  thefe  ftrata  ftretching 
from  one  ifland  to  another,  and  ftill  preferving 
the  fame  courfe  and  declivity  in  both,  and  I have 
feen  the  regular  ftrata  in  fome  places,  ftretching 
from  the  main  land  to  the  iflands,  and  in  other 
places,  from  the  ifles  to  the  main  land.  I ob- 
ferved  before,  that  the.pofttion  of  the  ftrata  in 
the  • Highlands  upon  the  weft  coaft,  are  in  gene- 
ral very  regular  and  moderately  flat,  as  well  as 
in  the  weftern  ifles,  and  from  many  fites  in  that 
country,  a great  number  of  the  ifles  ftill  appear 
all  as  one  land  with  the  main ; but  upon  fhifting 
the  ftation,  we  difeover  the  founds  that  part  them 
afunder.  The  mountains  in  the  ifles  of  Skye 
and  Rum,  are  rather  higher  than  thofe  upon  the 
main  near  the  coaft,  and  the  fame  may  be  ob- 
ferved  of  the  ifland  of  Jura,  and  fome  others ; 
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and  it  is  remarkable,  that  the  weighty  and  ra- 
pid tides  which  cut  the  iflands  off  from  the  main, 
and  ploughed  the  deep  channels  that  divide  them 
from  one  another,  made  very  great  impreffion 
upon  the  weft  coaft  of  the  main  land.  This  ob- 
fervation  is  evident,  from  the  great  number  of 
friths,  finufes,  or  arms  of  the  fea,  which  every 
* where  cut  and  indent  the  weft  coaft,  in  fuch  a 
furprifing  manner,  that  in  many  places  there  is 
not  above  two  or  three  miles  between  them,  and 
the  moft  of  them  pufli  a great  way  up  into  the 
heart  of  the^  Highlands,  and  many  of  them  ap- 
pear now  like  narrow  canals  funk  deep  among 
the  higheft  of  the  Highland  mountains,  and  the 
banks  of  feveral  of  them  are  frightful  precipices 
and  rugged  rocks  riling  to  an  amazing  height 
above. 

It  deferves  to  be  noticed,  that  a conliderable 
river  runs  into  the  head  of  every  one  of  thefe 
canals  or  lochs,  as  they  are  called;  and  1 believe  it 
holds  every  where,  that  the  larger  the  river,  the 
the  longer  the  fait  canal,  which  fuggefts  the 
idea,  that  the  firft  advances  of  a mighty  ftream 
tide  entering  the  channels  which  thefe  rivers  had 
begun,  in  the  tender  and  newly  formed  ftrata, 
would  eafily,  by  its  prodigious  weight  and  force, 
plough  up  the  bottom  of  the  channel  to  a great 
depth ; and  fo  make  room  for  fucceeding  tides 
to  form  fuch  channels  fit  for  the  fait  water  lakes, 
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•which  they  now  contain.  And  it  is  very  proba- 
ble, that  fome  leffer  or  greater  ftreams  of  water 
beginning  channels  in  feveral  places,  would  firft 
give  entrance  to  the  tides  which  cut  afunder  the 
ifles  from  one  another,  and  from  the  main.  It 
is  alfo  remarkably  to  the  point  in  this  inveftiga- 
tion,  that  the  tides  in  the  period  I mention,  were 
very  near  making  a great  many  more  iflands  up-' 
on  the  weft  coaft  of  Scotland,  as  there  are  many 
places  where  only  a very  fmall  tack  or  ifthmus 
of  land  feparates  the  heads  of  two  of  thefe  lakes, 
and  prevents  them  from  running  into  one  ano- 
ther, and  of  forming  an  ifland  ; fuch,  for  in- 
ftance,  is  the  narrow  ifthmus  at  Weft  Tarbet  in 
Argyle-fhire,  not  above  a mile  over,  which,  ne- 
verthelefs,  prevents  the  large  peninfula  of  Kin- 
tyre  from  being  an  ifland.  There  are  a great 
many  of  thefe  narrow  necks  of  land  upon  the 
weft  coaft ; and  it  is  remarkable,  that  in  all  of 
them  that  I have  feen,  a bar  of  hard  rock  ftrik- 
ing  right  acrofs  the  courfe  of  the  tide  from  the 
weflward,  has  ftopt  its  progrefs  before  it  cut  a 
paflfage  quite  through.  I am  confident,  that  if 
the  ifthmus  of  Darien,  and  all  the  other  famous 
necks  of  land  in  the  world,  were  examined  in 
this  light,  it  would  be  found,  that  there  are  in 
them  all  fome  ftrata  or  hard  bars  of  rock,  ftretch- 
ing  right  acrofs  the  courfe  of  the  tide.  I have 
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no  doubt,  that  this  obfervation  will  generally,  if 
not  univerfally  hold  true. 

We  fee  fuch  diftinft  and  evident  marks  of  wa- 
ter upon  all  the  phaenomena  of  the  fuperficies  of 
the  globe,  that  it  is  impoffible  to  deny  it  without 
being  guilty  of  the  mofl:  abfurd  obftinacy  ; and 
it  is  equally  impoffible  to  account  for  thofe  phe- 
nomena, without  admitting  the  agency  of  water ; 
and  if  we  admit  of  water  in  different  degrees  of 
motion  and  reft,  then  all  the  phenomena  upon, 
and  within  the  fuperficies  of  the  globe,  are  eafily 
explained  in  a clear,  decifive,  natural  and  fatis- 
fadory  manner.  If  we  view  the  fubjeft  in  a 
proper  light,  the  explanation  {hall  be  unanfwer- 
able  and  clear  to  a demonftration, 

I have  heard  it  obferved,  that  the  mountains 
of  Britain  and  other  countries  ftretch  from  eaft: 
to  weft,  but  I fufpedt  that  this  is  only  a hafty 
conclufion  from  a curfory  view,  of  which  there 
have  been  but  too  many  upon  this  fubjeft.  We 
know  with  certainty,  that  the  longitudinal  bear- 
ing of  the  ftrata  is  from  north  to  fouth,  or  to  the 
weft  of  fouth,  which  was  the  exadt  line  of  the 
tide,  and  the  tide  was  the  efficient  caufe  of  the 
difpofition  of  the  ftrata.  We  have  feen  alfo,  that 
the  declivity  of  the  ftrata  in  general  is  towards 
the  eaft  or  fouth-eaft,  and  that-  they  rife  and  crop 
out  towards  the  north-weft,  excepting  in  fugh 
low  places  where  there  might  have  been  an  eddy 
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\ of  the  tide,  or  where  it  mufl:  of  neceflity  have 
turned  in,  or  backward  towards  the  land,  from 
fome  neighbouring  fea  after  the  tides  began  to 
abate.  Now,  from  the  difpofition  of  the  ftrata, 
vve  ought  to  find  ranges  of  mountains  ftretching 
from  north  to  fouth,  or  to  the  weft  ward  of  fouth; 
and  I fuppofe,  if  we  examine  the  matter  a-right, 
we  lhall  find  it  fo  in  Britain.  It  is  much  longer 
from  Thurfo  in  Caithnefs  to  the  Mull  of  Gal- 
loway, than  from  Aberdeen-fhire  to  the  weft 
coaft  of  the  Highlands,  and  the  mountains  of 
Galloway  are  not  the  laft  links  in  the  chain  from 
north  to  fouth.  They  reach  all  the  way  through 
Cumberland,  &c.  to  the  fouth  fide  of  Wales, 
wdth  no  other  interruptions  than  what  have  been 
cut  through  and  widened,  by  the  tides  rufhing 
down  upon  the  land  from  the  Atlantic  ocean,  as 
I hinted  before.  It  is  true,  that  many  fingle 
mountains  in  a chain,  appear  in  ridges  from  eaft 
to  weft  ; but  it  is  plain  and  eafily  conceived, 
that  thefe  ridges  would  be  formed  by  the  run- 
ning of  the  high  tides  after  the  ftrata  were  depo- 
fited. 

I have  mentioned  more  than  once,  that  in  ge- 
neral the  ftrata  dip  towards  the  eaft,  and  rife  to- 
wards the  weft  ; and  I will  now  obferve,  that  it  is 
this  pofition  of  the  ftrata  that  was  the  occafion 
or  natural  caufe  of  the  many  abruptions  of  moun- 
uins  to  the  weft  in  this  country ; and  many  of 
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thefe  abrupt  precipices  will  occur  In  all  countries 
under  like  circumftances*  as  with  us,  and  not 
othervvife. 

The  expreflron  natural  caufe  may’require  expla- 
nation. When  the  decline  of  the  flrata  is  towards 
the  eaft,  the  eaft  fide  of  each  ftratum  dips  down 
beneath  other  flrata,  and  is  thereby  defended 
from  external  injury.  The  acclivity  of  the  flrata, 
on  the  contrary,  being  towards  the  weft,  the 
weft  fide  of  each  ftratum  rifes  and  crops  out  to 
the  day,  and  is  thereby  expofcd  to  external  in- 
jury. 

I fhewed  before  that  the  tides  in  the  Atlantic 
Ocean,  after  the  higheft  lands  were  formed,  would 
rufh  down  with  great  weight  and  force  upon  the 
weft  coaft  of  thefe  countries. 

Now  it  is  eafy  to  conceive  that  fuch  tides  mu  ft 
undermine  and  bring  down  the  outer  edges  or 
fides  of  the  flrata  fo  expofed,  both  upon  the  weft 
coaft,  and  as  they  advanced  over  the  lower  lands 
through  the  runs  mentioned  before. 

Some  of  the  flrata  upon  the  weft  coaft  of  the 
Highlands,  and  in  the  contiguous  ifles,  appear 
evidently  to  have  been  formed  by  the  tides  in 
their  return  from  the  weftern  ocean,  as  hinted  be- 
fore, after  they  were  fallen  fo  low,  that  they 
could  not  run  over  the  continents  of  Afia  and 
Europe,  but  could  only  fwell  the  ocean  to  a 
monflrous  height,  as  they  advanced  weftward. 

The 
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The  indications  I obferved  of  thofe  ftrata  being 
formed  in  this  (late  and  courfe  of  the  tides,  is 
their  dipping  towards  the  weft,  contrary  to  the 
general  dip  at  a diftance  from  the  coaft ; and 
that  thefe  ftrata  which  have  the  weftern  declivity, 
are  not  of  the  fame  quality  and  texture  as  moft  of 
the  mountain  rocks,  but  are  many  of  them  more 
like  our  grittftones,  freeftones,  and  the  bafalts, 
which  1 fuppofe  were  among  the  laft  that  took 
their  form  and  ftation  in  the  wife  difpofition  of 
all  the  parts  of  this  ftupendous  fabric* 


V.  I will  now  advance  to  the  fifth  general 
head  of  thefe  enquiries,  which  is. 

To  examine  the  nature,  quality,  fize,  and 
figure  of  the  larger  grains  and  fragments  found 
in  the  compofition  of  our  rocks  and  ftrata. 

In  the  profecution  of  this  branch  of  my  enqui- 
ries, I will  efpecially  examine  fuch  parts  or  ingre- 
dients found  in  the  compofition  of  the  rocks  and 
ftrata,  as  are  moft  fingular  and  remarkable  j and 
the  firft  I will  take  notice  of  is  talc. 

I.  Talc  is  an  exceedingly  curious  and  fingular 
foffil  body.  I think  it  may  be  called  an  extraor- 
dinary one,  as  there  is  nothing  like  it,  or  that 
may  be  compared  with  it  in  the  whole  mineral 
kingdom,  excepting  the  mica,  which,  indeed,  is 
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the  fame  thing,  as  mica  is  nothing  but  talc  bro- 
ken fmall.  We  have  no  fuch  thing  as  whole 
ftrata  oj  talc  ; neverthelefs,  we  meet  with  great 
quantities  of  it  upon  the  furface  of  the  earth,  and 
in  the  compofition  of  the  ftrata. 

Although  we  find  no  rocks  nor  ftrata  of  this 
fingular  foflil,  yet  it  is  fo  abundantly  diffufed 
every  where,  that  we  find  it  vifible  to  the  naked 
eye,  either  as  talc  or  mica,  in  the  compofition  of 
almoft  all  ftrata ; and  we  meet  with  fome  frag- 
ments of  it  fo  large,  that  they  carry  evident  marks 
of  the  moft  perfedl  ftratification  in  the  particular 
malTes,  and  of  thefe  mafles  being  real  fragments 
broken  off*  from  their  proper  beds  or  ftrata. 

We  meet  with  many  other  fragments  of  vari- 
ous fpecies  upon  fthe  ace  of  the  earth,  but  we  can 
carry  moft  of  them  to  the  rock  they  belong  to, 
compare  them  with  it,  and  find  them  to  be  the 
fame. 

But  not  fo  with  the  talc.  This  fingular  foflil 
ftands  up  for  itfelf,  and  is  broken  off*  from  no 
rock  or  ftrata  now  exifting  in  this  world,  and  yet 
there  are  but  few,  if  any  rocks,  that  do  not  con.- 
taln  lefs  or  more  of  it  in  their  compofition,  either 
vifible,  or  in  particles  too  fmall  to  be  feen  by  the 
eye.  We  frequently  meet  with  It  in  large  frag- 
ments, imbedded  in  feveral  ftratified  mountain 
rocks.  It  is  a confiderable  ingredient  in  the  com- 
pofition of  the  granite,  and  more  efpecially  of  the 
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white  granite.  We  find  that  it  is  a confiderable 
article  in  the  compofition'of  flate,  of  feveral  fpe- 
cies  of  fchiflus,  and  many  other  argillaceous 
ftrata. 

The  white  and  the  grey  broad  bedded  moun^ 
tain  limeftones  contain  a confiderable  quantity  of 
it.  We  fometimes  fee  it  in  the  bafalts,  frequents 
ly  in  freeflone,  and  I have  feen  it  in  lead  ore, 
and  in  feveral  other  mineral  fubflances  ; But  the 
moll  glorious  and  abundant  view  that  we  any 
w'’here  have  of  the  talc,  or  mica,  is  in  the  micace- 
ous mountain  rock,  where  we  fee  it  in  fuch  pro- 
fufion,  that  I am  perfuaded  it  conftitutes  one 
third  of  the  whole  compofition  of  fome  varieties 
of  that  flone,  which  in  a clear  day  gives  the 
whole  rock  a bright  metallic  appearance. 

I obferved  before,  that  feveral  maffes  of  this 
curious  fubftance  appear  flratified,  and  have  evi- 
dent marks  of  their  being  broken  off  from  their 
•proper  beds.  I have  feen  thefe  maffes  and  frag- 
ments in  many  parts  of  the  Highlands  in  great 
profufion,  from  the  bignefs  of  a bean  up  to  the 
breadth  of  a man’s  hand,  which  had  all  the 
marks  of  being  broken  off  from  real  flrata,  as 
thefe  fragments  were  not  only  flat,  and  of  a fine- 
ly laminated  itrudure,  but  they  had  alfo  fquare 
fides  and  lliarp  angles,  fuch  as  they  fhould  have, 
if  broken  off  at  natural  cutters  from  the  original 
flrata.  There  is  nothing  in  this  world  that  I 
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know  of,  that  exhibits  fuch  a finely  laminated 
ftrufture  as  maffes  of  talc ; and  when  we  view 
the  feveral  plates  or  lamina,  after  they  are  fepa- 
rated,  it  appears  the  moft  tranfparent  and  pureft 
fubftance,  excepting  the  diamond.  When  this 
fubftance  is  found  in  fuch  fmall  fcales  or  particles 
as  to  be  denominated  mica,  it  may  then  be  ac- 
counted a part  or  ingredient  in  the  compofition 
of  the  Hones  in  which  it  is  found,  which  partake 
of  its  texture,  as  we  plainly  perceive  in  fuch 
Hones,  as  have  a flattifli  running  grain  or  texture. 
The  fcales  of  mica  likewife  lie  flat  in  the  bed, 
that  is,  they  lie  parallel  to  the  bed  of  the  Hone  ; 
whereas,  on  the  contrary,  the  larger  fragments 
of  talc  we  meet  with  in  the  feveral  Hrata  and 
rocks  may  rather  be  faid  to  be  found  in  fuch 
rocks  than  to  belong  to  them. 

The  fragments  of  talc  appear  to  have  no  re- 
lation to  the  form  and  Hru£lure  of  the  Hone,  but  ‘ 
rather  to  be  accidentally  taken  up  into  the  com- 
pofition, as  they  lie  promifcuoufly  in  the  Hone, 
without  any  form  or  order  W'^hatever. 

It  appears  to  me  highly  probable,  from  the  . 
tough  flexible  quality  of  the  talc,  and  from  the 
figure  of  its  parts  or  particles  when  broken  down 
to  mica,  refembling  the  fcales  of  filhes,  that 
the  mica  is  a valuable  ingredient  in  the  compo- 
fition of  fuch  Hrata  as  are  broad  bedded,  and  of 
a tough  cohefive  quality,  fuch  as  flates,  flags,  &c. 
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It  is  not  at  all  improbable,  that  without  mica, 
we  fhould  have  had  no  flate  nor  other  ftones  of 
a ftrong  cohefive  quality,  which  are  exceeding 
ufeful  and  neceflary  for  fo  many  purpofes.  On 
the  contrary,  our  hard  ftones  would  have  been 
brittle,  and  would  have  broken  into  angular 
glebes,  which  would  have  made  them  very  unfit, 
for  bridges,  harbours,  &c.  and  we  muft  have 
wanted  flate. 

If  we  look  attentively  into  the  compofition  of 
ftones  and  other  foflils,  we  fliall  find  it  a large 
field,  containing  a great  many  curious  particu- 
lars, fo  that  perhaps  we  cannot  pafs  through  it 
fo  haftily  as  we  at  firft  intended  ; there  being 
much  in  it  to  attrad  our  attention,  and  very  de- 
ferving  our  enquiries,  if  we  defire  to  be  better 
acquainted  with  the  phenomena  of  nature.  I 
have  already  ftiewed,  that  the  mica  is  a plenteous 
and  an  ufeful  ingredient,  in  the  compofition  of 
moft  of  our  ftones  j and  I will  now  add  to  it, 

2.  The  quartz,  as  equally  plenteous,  curious, 
and  ufeful  in  the  compofition  of  our  rocks. 

Pure  quartz,  or  feldfpat,  is  perhaps  as.myfte- 
rious  a fofTil  as  the  talc.  It  is  true,  there  is  a 
fpecies  of  coarfe  quartzy  rock  in  the  Highlands 
of  Scotland  difpofed  in  regular  ftrataj  but  all 
thofe  ftrata  are  evidently  compofed  of  fine  grains 
of  the  pure  quartz  broken  fmall,  as  is  evident 
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by  beholding  the  texture  of  thofe  ftrata  which 
refemble  the  fugar  loaf.  Whereas,  fome  fpecies 
of  the  purer  quartz,  as  it  is  found  in  the  ftrata, 
has  no  vifible  grain  or  texture  at  all,  but  is  pure, 
pellucid,  and  uniform  throughout  each  grain,  and 
there  is  one  fpecies  of  it  called  feldfpat,  which 
exhibits  a finely  tabulated  texture. 

I will,  in  the  firft  place,  take  a little  notice  of 
the  tabulated  fpecies,  of  which  there  does  not 
appear  quite  fo  much  as  of  the  uniform ; and 
then  I will  take  a view  of  the  other  fpecies,  which 
appears  to  be  more  widely  and  generally  diffufed 
in  the  compofition  of  the  ftrata,  and  over  the 
face  of  the  earth.  The  .greateft  quantity  of  the 
tabulated  quartz,  or  feldfpat,  is  found  in  the  com- 
pofition of  fome  of  our  granite  rocks,  and  upon 
the  face  of  the  earth  in  granite  gravel,  in  places 
where  that  ftone  has  been  decompofed. 

Our  granite  rocks  are  chiefly  compofed  of. 
quartz,  fhirl,  and  mica.  Some  of  the  white  gra- 
nite feems  to  contain  little  elfe  befides  quartz, 
or  feldfpat,  and  mica,  and  to  have  little  or  no 
ftilri  in  the  compofition.  The  quartz  found  in 
the  granite  appears  either  in  grains  or  frag- 
ments, and  thefe  grains  and  fragments  are  of  va- 
rious colours,  though  chiefly  red  and  white,  and 
the  feveral  fliades  and  varieties  of  thefe  two  prin- 
cipal colours. 
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- It  is  when  the  granites  are  expofed  to  weather 
and  decompofe,  that  we  can  difcern  what  they 
' are  chiefly  compofed  of,  and  in  this  wafted  ftate 
of  it  we  fee  very  evidently,  that  the  quartz  it 
contains  is  in  grains  and  fragments,  of  various 
fizes  and  fliapes,  as  well  as  of  various  colours. 
I have  frequently  feen  grains  or  mafles  of  feldf* 
pat  in  the  decompofition,  and  in  the  feftions  of  a 
mafs  of  granite,  fo  large  that  they  might  proper- 
ly be  called  fragments. 

Thefe  fragments  are  of  various  fizes,  and  they 
are  commonly  of  a cubical,  a quadrilateral,  or  a 
rhomboidal  figure,  with  fharp  angles,  and  thefe 
are  commonly  feen  from  the  eighth  part  of  an-^ 
inch,  up  to  two  inches  and  more  in  length. 

Thefe  fragments  of  quartz  in  granite  are  all 
hard  and  fine,  of  a pure  cryftalline  quality,  and 
they  are  evidently  of  a laminated  or  a tabulated 
texture,  refembling  fome  of  our  mineral  fpars, 
only  that  the  quartzy  grains  are  much  finer,  and 
more  hard  and  compadt  than  the  tabulated  fpars. 

The  grain  and  texture  is  not  the  only  thing 
remarkable  of  thefe  mafles  of  quartz;  their  cubic 
; and  rhomboidal ' figures  alfo  deferves  our  notice, 
and  to  me  they  have  every  appearance  of  being 
broken  off  from  fome  original  ftrata ; which 
ftrata  are  no  where  to  be  found  in  this  world,  and 
yet  the  quantity  of  this  fpecies  of  quartz  contain- 
ed in  our  granite  rocks  is  immenfc. 
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The  quantity  of  the  other  fpecies  of  quartz, 
which  are  found  in  pure  pellucid  granules  of  va- 
rious fizes  and  colours,  and  of  no  vifible  grain 
or  texture,  but  which  appear  uniform  and  ho- 
mogeneous throughout,  is  ftill  more  immenfe 
than  that  which  is  of  a tabulated  llrufture. 

I will  note  here,  that  the  word  quartz  is  only 
an  improper  name  given  by  me  to  multitudes 
of  fine  grains  of  various  colours,  fizes,  and  qua- 
lities, to  fave  time.  A proper  hiflory  of  them 
would  fill  a large  book.  Many  of  them  are  real 
gems,  and  moft  of  them  perfedily  fine  and  pellu- 
cid. I obferved  above,  that  thefe  grains  are  of 
various  fize,s  and  colours.  I found  a moft  beau- 
tiful purple-coloured  fand  upon  the  north  fhore 
of  the  Moray  Frith,  in  fuch  quantity  as  to  colour 
the  fhore  in  fome  places,  fo  as  to  attradl  my  eye 
from  afar.  The  grains  of  it  were  much  larger 
than  common  fand.  I gathered  fome  of  it,  and 
upon  examination,  every  grain  of  it  was  found  to 
be  pure  amethyft.  I afterwards  difcovered  where 
it  came  from,  and  faw  fome  of  it  in  the  compo- 
fition  of  very  large  ftones,  upon  the  banks  of  the 
river  Allgrade  in  Rofs-fhire,  a few  miles  up  the 
river.  I then  purpofed  to  return  and  make  a 
further  fearch,  to  fee  if  larger  pieces  of  fo  fine  a 
ftone  could  be  found  among  the  rocks  higher  up 
upon  the  banks  of  that  river,  but  I never  after 
had  a proper  opportunity.  There  are  various 
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grains  of  feveral  oth^r  colours  found  in  the  cora- 
pofitlon  of  many  rocks,  and  all  of  them  as  fine 
as  the  amethyfline  fand  now  mentioned  ; but  it 
would  be  too  tedious  to  enter  into  minute  dif- 
quifitions  of  this  kind.  Therefore,  I will  take 
a general  view  of  the  mod  common  quartzy 
grains^'  which  are  of  a white  or  whitifli  colour, 
and  thefe  are  the  principal  articles  in  the  compo- 
fition  of  the  greateft  number  of  our  rocks  and 
ftrata. 

The  granite  rocks  are  chiefly  compofed  of 
grains  of  quartz  of  various  fizes  and  colours. 
The  fandftones  and  grittftones  are  evidently  a 
compofition,  and  grains  of  quartz  are  as  evident- 
ly the  prevailing  article  in  the  compound.  With 
the  grittftones  may  be  ranked  fome  of  the  coarfer 
grained  mill-ftone  gritts,  and  part  of  the  finer 
breccia,  as  being  compofed  of  much  the  fame  ma- 
terials f the  principal  part  of  which  is  fine,  pellu- 
ced,  water-rounded  ftones  of  various  fizes  and 
colours,  for  each  of  thefe  grains  is  a real,  diftindl, 
and  a perfect  ftone.  The  rougheft  and  Iharpcft 
mill-ftone  gritts  frequently  contain  garnets,  and 
many  large  pellucid  granules  of  other  equally  fine 
ftones  of  different  colours.  All  the  fandftones, 
and  others,  which  contain  larger  or  fmaller  grains 
of  quartz,  are  to  me  equally  as  myfterious  as  the 
talc.  There  are  no  ftrata  in  the  world  from 
v/hich  thefe  feveral  coloured  grains  could  be  bro- 
ken 
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ken  ojfF,  and  with  which  they  may  be  now  coiii" 
pared  and  referred  to  as  their  origin.  The  gra- 
nite rocks  are  immenfe.  The  quantity  of  rough 
grittftones,  containing  pretty  large,  fine,  and  hard 
pellucid  granules  of  various  colours,  is  very  con- 
fiderable ; and  the  fandftones,  white,  red,  and 
grey,  is  alfo  immenfe.  Add  to  thefe  the  bafalts; 
and  all  other  rocks*  containing  hard  grains  of 
quartzy  matter,  with  the  lobfe  fands  in  the  De- 
farts of  Arabia,  of  Barca;'  and  all  the  other 
great  fands  in  the  'Worlds  of  which  we  have  fmall 
famples  in  rhiniature  at  horne,  efpecially  in  the 
north  of  Scotland.  Now,  when  we  throw  all 
thefe  together.  What  a prodigious  bulk  will  it 
fwell  to  ! It  is  ftill  of  much  greater  magnitude 
than  the  mica,  thoiigh  we  find  this  too  as  wide- 
ly diffufed.  The  grains  of  fand  have  long  ago 
been  examined  by  the  curious,  and  they  are  all 
found  to  be  fine,  hard,  pellucid  Hones,  having  their 
afperities  and  lharp  angles  worn  off  by  attrition 
againft  one  another  in  water. 

I now  proceed, 

» 

3.  To  examine  the  fhirl,  w^hich  is  another  cu- 
rious ingredient  in  the  compofition  of  many  of 
our  rocks  and  ftrata.  This  remarkable  foffil  is 
called  fchorl  by  the  Germans,  who  give  names  to 
all  thefe  things.  Our  Britifh  naturalifts  call  it 
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jliirl ; and  I think  it  is  called  cockle  by  Englifh 
miners  ; or  rather,  cockle  is  the  name  they  give  to 
bafalts  and  other  ftones  in  which  grains  of  Ihirl 
prevail.  Shirl  is  a hard  and  heavy  fubftance,  of 
a Alining  jet  black,  and  of  a glafly  appearance 
when  found  in  large  grains.  The  larger  grains 
of  it  appear  to  be  of  a finely  tabulated  texture, 
the  plates  or  laminae  of  which  are  very  thin  and 
fine,  but  adhering  clofe  together,  fo  as  not  to  be 
of  a loofe  foliated  fifudlure  like  talc. 

This  curious  folTil  is  found  generally  in  a dif- 
perfed  ftate,  in  grains  of  different  fizes  in  the 
compofition  of  moft  of  the  granites,  in  all  the 
bafalts,  and  many  other  rocks,,  efpecially  fuch  as- 
are  of  a granulated  texture,  and  of  a black  or 
dark  grey  colour.  Although  this  ftony  fubftance 
is  hard  and  heavy,  yet  1 am  perfuaded  that  it  is 
more  fragile  than  the  quartz  ; and  niy  greateft  rea- 
fon  for  alledging  its  greater  frangibility  is  this, 
that  I have  not  fcen  fo  many  large  grains  or  frag- 
ments of  it  as  of  the  quartz.  The  largeft  grains 
of  ftiirl  that  I have  feen,  did  not  exceed  half  an 
inch  over  any  way  ; whereas  I have  frequently  feen 
fragments  of  the  tabulated  quartz  or  feldtfpat 
above  two  inches  the  longeft  way  of  the  mafs'.  I 
have  feen  in  feveral  parts  of  the  Highlands,  a fpe- 
cies  of  granite  more  black  than  common,  much 
weathered,  and  in  a ftate  of  decompofition  j and 
Ui  the  d'ebrrs  of  the  difunited  mafs,  1 could  fome- 
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times  difcern  that  more  than  one  half  of  it  was 
fliirl,  and  the  remainder  was  moftly  quartz. 

This  was  the  mod  perfect  view  of  the  fliirl 
that  ever  I got ; and  in  this  debris,  or  granite 
gravel,  I have  feldom  feen  many  grains  of  fhivl 
up  to  half  an  inch  over  any  part  of  the  mafs,  the 
mod  of  the  larged  grains  being  a little  more  than 
a quarter  of  an  inch. 

Now,  the  fhirl  deferves  our  attention  as  well  as 
the  quartz  and  mica.  We  have  no  ftrata  of  the 
one  more  than  of  the  other  in  this  world,  and  yet 
the  fhirl,  as  welf  as  thefe,  has  evident  marks  of 
being  remains  of  the  ruins  of  fome  ancient  origi- 
nal drata,  of  which  there  are  none  now^  to  be 
found,  and  if  there  w^ere,  it  might  be  a very  pro- 
per quedion.  How  came  thofe  drata  to  be  broken 
to  pieces,  and  the  fragments  of  them  to  be  diffu- 
fed  fo  widely  as  we  find  them  in  a difperfed  date 
in  the  compofition  of  our  prevailing  drata  ? That 
the  mod  of  our  rocks  and  drata  are  compofed  of 
grains  and  particles  of  various  qualities  and  co- 
lours, is  obvious  to  the  flighted  obferver.  We 
can  hardly  cad  an  eye  upon  one  of  our  common 
building-dones,  without  feeing  this  obfervation  ve- 
rified. A due  invedigation  of  the  principal  com- 
ponent parts  of  our  prevailing  drata  requires 
more  attention.  I have  bedowed  fome  time  and 
attention  upon  this  matter,  and  I hope  my  labour 
has  not  been  'adogether  in  vain.  I have  noted  a 
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great  number  of  fa^ls,  and  I hope  that  I have 
placed  feveral  articles  in  a clearer  light  than  they 
were  before,  and  think  that  I have  made  feveral 
obfervations  which  are  new,  and  which  will  con- 
tribute fome  little  affiftance  to  the  fludy  and  in- 
vedigation  of  this  great  branch  of  natural  hidory. 
I have  made  it  evident  to  a demondration,  that  all 
the  rocks  and  drata  which  compofe  the  fuperficies 
of  our  globe  have  been  depodted  and  formed  by 
water  in  motion,  and  at  red, — that  there  are  up- 
on the  fuperficies  of  our  globe  many  obvious 
marks  of  there  having  been  very  high  tides  at 
fome  period  of  time  or  other,  which  fubjed  I will 
refume  and  confider  more  fully  afterwards,  when 
I have  done  with  my  curfory  view  of  the  larger 
grains  which  we  behold  in  the  compofition  of  our 
rocks,  fuch  as  the  mica,  quartz,  and  fliirl,  and 
found  upon  due  examination,  that  although  they 
are  the  principal  parts  in  the  compofition  of  thofe 
rocks,  they,  notwithftanding,  did  not  originally 
belong  to  them.  In  the  courfe  of  my  infpedion 
and  enquiries  into  thefe  matters,  I perceive  that 
thefe  remarkable  ingredients  in  the  compofition  of 
our  rocks  are  iiiconceiveably  finer  than  the  rocks 
which  they  compofe.  They  have  a form  and  tex- 
ture of  their  own,  didindl  from  the  form  and  tex- 
ture  of  the  rocks  in  which  they  are  found  ; and 
there  are  no  rocks  in  this  world  of  the  fame  qua- 
lity and  charatders  as  thefe  grains.  Our  rocks 
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are  evidently  compofed  of  various  different  grains 
and  particles  of  divers  colours,  qualities,  and 
figures  f whereas,  on  the  contrary,  thefe  grains 
have  no  vlfible  particles, — there  is  no  appearance 
of  a compofitlon,  but  a perfefl:  homogeniety  is 
found  In  all  of  them.  There  is  indeed  fome  little 
lefemblance  between  the  form  and  ftru£lure  of 
fome  of  the  largeft  maffes  of  thefe,  and  the  finell 
of  our  laminated  ftrata. 

The  talc  and  tabulated  feldtfpat  are  evidently 
firatified  as  well  as  our  Hates,  coal  metals,  and 
others,  but  there  Is  a thoufand  times  more  difpa- 
rity  between  the  fabrication  of  their  feveral  tex- 
tures, than  there  is  between  the  coarfeft  hair-cloth 
and  the  finefl  filk,  or  cambric.  The  fimilitude 
between  them  Is  juft  fufficient  to  fhew  us  that  wa- 
ter was  the  agent  in  the  formation  of  both.  There 
is  a homogeniety,  a beauty,  an  uniformity,  a fine- 
nefs  in  the  effential  corpufcles  and  textures  of 
thefe  feveral  foffil  fubftances,  which  fuggefts  to  us 
that  thefe  are  fragments  and  remains  of  ftrata, 
which  were  created  by  the  Almighty  in  the  firft 
fonnation  of  all  things.  There  is  an  originality 
and  purity  in  thefe,  which  ftiews  them  to  be  as 
they  came  from  the  hands  of  God  at  firft,  when 
be  created  all  things  out  of  nothing.  They  are 
infinitely  finer  than  our  coarfe  compounded  ftra- 
ta. At  the  fame  time,  I am  confident  that  they 
would  not  be  fo  well  adapted  for  our  feveral  ne- 
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ceflities  as  our  compounded  ftones.  I am  fully 
convinced  of  the  contrary.  They  are  too  fine 
and  hard  to  be  worked  by  us,  and  too  bright  and 
glorious  in  their  colours  to  be  endured  by  our 
eyes.  The  prefent  ftate  and  appearance  of  our 
ftrata  clearly  point  out  to  us  that  the  ftrata  which 
formed  the  fuperficies  of  the  globe  at  the  firfl;  cre- 
ation, have  been  fome  how  or  other  broken  to 
pieces  ; and  that  the  prefent  fuperficies  of  our 
globe  is  compofed  of  the  fragments  of  the  ancient 
ftrat?.  But  before  I enter  fully  into  this  confide- 
ration,  1 will  juft  hint  at  a few  other  articles  found 
in  the  compofition  of  our  ftrata,  in  order  to  place 
them  in  a proper  point  of  view. 

Remains  of  the  teftaceous  tribes,  of  coral,  and 
other  marine  produdions,  have  long  ago  been 
advanced  as  proofs  of  an  univerfal  deluge,  and 
they  are  fo.  At  the  fame  time,  I am  fenfible 
that  a very  indifcreet  and  unmechanical  ufe  has 
been  made  of  fuch  proofs,  to  countenance  and 
fupport  a lame  hypothefis.  The  evidence  of  our 
fenfes,  arid  the  moft  accurate  experiments,  prove 
thefe  to  be  real  ftiells,  and  real  corals,  &c.  and 
no  lufus  natura ; and  therefore,  although  the 
earth  Ihould  be  covered  with  water  a thoufand 
times  over,  thefe  various  fliells,  &c.  could  never 
enter  into  the  body  and  compofition  of  the  folid 
rocks  and  ftrata,  without  the  whole  of  the  matter 
(Tompofing  fuch  ftrata,  fliells,  coral,  arid  all,  be-- 
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ing  blended  with  the  water  in  a chaotic  ftate^ 
All  the  fpecies  of  fliells  found  out  of  the  ftrata,  are 
alfo  found  in  them  ; and  I have  feen  them  in 
fome  places  exceeding  numerous,  even  up  to  near 
one  half  of  the  whole  matter  compofing  the  ftone  ; 
and  moreover,  I have  feen  them  in  fuch  abun- 
dance in  a pit  upon  the  fea-fhore,  funk  a hundred 
and  thirty  feet  below  flood-mark. 

Befides  the  numerous  animal  and  vegetable 
fpoils  of  the  ocean  found  in  the  ftrata,  there  have 
alfo  been  frequent  difcoveries  made  of  their  .con- 
taining numerous  fpecimens  of  almoft  all  the  ani- 
mal and  vegetable  tribes  found  upon  the  face  of 
the  earth. 

Many  weak  and  fanciful  methods  have  been 
employed  to  account  for  thefe  phenomena,  with-; 
out  having  recourfe  to  the  univerfal  deluge  ; but 
I will  fay  in  one  word,  that  it  is  morally  impoffi- 
ble  to  give  any  account ^of  them,  that  is  not  liable 
to  many  weighty  objeflions,  and  that  does  not  in- 
fer many  abfurdities,  without  having  recourfe  to 
the  deluge,  or  to  the  chaotic  ftate  of  the  terraque- 
ous globe,  which  I hint  at,  and  which  is  really 
the  fame  thing. 

I have  now  made  a number  of  obfervations  up- 
on feveral  of  the  component  parts  of  fome  of  our 
prevailing  rocks  and  ftrata.  Allow  me  to  colleft 
the  mofl:  of  them  into  one  point  of  view.  1 have, 
examined  the  talc  and  mica.  Second,  the 
■'  quartz. 


quartz,  and  all  the  fine  large  and  fmall  grains 
found  in  the  compofition  of  our  rocks  and  ftrata, 
and  perhaps  I fhould  have  included  many  of  our 
gems  and  precious  ftones  under  the  fame  head. 
Third,  The  fhirl,  of  which  we  find  pretty  large 
grains  and  fragments  in  the  compofition  of 
our  rocks ; but  we  have  iio  rocks  of  them  in  this 
world.  Fourth,  I have  hinted,  that  oiir  rocks 
and  ftrata  contain  in  their  compofition,  number- 
lefs  remains  of  all  the  land  and  fea  animals  and 
vegetables.  I throw  thefe  altogether  in  one  pro- 
mlfcuous  prodigious  heap.  The  particulars  are 
to  be  found  in  books ; but  my  obfervations  con- 
cerning the  quartz,  fhirl  and  mica,  are  not  to  be 
found  in  any  books  that  1 know  of.  Now,  what 
ftiall  we  do  with  thefe  prodigious  maffes  of  mate- 
rials which  I have  collefted  ? 

If  I am  allowed  to  fuppofe,  that  the  quaftZj 
Ihirl  and  mica,  with  all  the  famples  we  find  of 
fine  and  beautiful  grains  in  the  compofition  and 
decompofition  of  our  rocks,  were  once  fair  and 
regular  ftrata, — that  thefe  beautiful  ancient  ftra- 
ta were  fome  how  or  other  dillocated,  broken  to 
pieces,  and  mixed  with  the  waters  of  the  ocean, — • 
that  the  waters  of  the  ocean,  or  the  terraqueous 
globe,  were  raifed  partly  by  natural  and  partly  by 
extraordinary  caufes  to  monftrous  high  tides, — 
that  the  ruins  of  the  antediluvian  ftrata  were  taken 
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up  in  and  agitated  by  thefe  high  and  powerful 
tides,  until  they  were  mixed  with  the  waters  iii 
a chaotic  date  ; and  that  this  chaos  was  agitated 
and  carried  forward  from  eaft  to  weft  by  the 
force  and  violence  of  thofe  mdnftrous  high  tides; 
until,  by  trituration  and  grinding  againft  one 
another,  in  the  amazing  force  of  that  motion,  the 
fragments  of  the  ancient  ftrata  were  broken  tp 
pieces,  and  ground  down  into  the  grains  and 
fmall  fragments  we  behold,  which  were  after- 
wards fornied  into  our  rocks  and  ftrata,  after  the 
violence  of  the  firft  monftrous  tides  began  tp 
abate  ; as  I defcribed  in  the  fecond  head  of  thefe 
enquiries.  Now,  if  it  is  allowed,  that  this  ac- 
count of  the  matter  is  natural  and  mechanical; 
then  we  can  difpofe  of  all  the  materials  I havd 
collefted  to  the  b'eft  of  purpofes.  A ray  of  light 
then  fhines  upon  this  dark  arid  difficult  fubjett, 
to  fhew  naturalifts  the  right  path,  arid  a founda- 
tion is  laid,  and  every  difficulty  removed  out  of 
the  way  of  the  future  ftudy  of  the  rriineral  king- 
dom. So  that  this  branch  of  natural  hiftory 
may,  and  I am  perfuaded  that  it  will  in  time  be» 
come  as  eafy,  as  pleafant,  and  as  determinate  a 
ftudy  as  either  of  the  other  kingdoms  of  nature. 

If  thefe  conclufions  are  allowed  to  be  juft  and 
true,  then  the  whole  horizon  is  clear  before  us ; 
and  fuch  a ray  of  light  fhines  upon  every  part  of 
Ihis  hitherto  dark  and  puzzling  fubjedfj  that  we 
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can  eafiiy  and  naturally  account  for  all  the  phe-» 
nomena  which  we  behold  upon  and  within  the 
fuperficies  of  our  globe.  They  will  all  mutually 
confpire  to  account  for  and  explain  one  another. 
But,  on  the  contrary,  if  they  are  rejected,  then 
we  are  ftill  in  the  dark, — we  can  account  for  no- 
thing naturally,  without  being  expofed  to  a-  thou- 
fand  weighty  objeftions,  and  without  inferring 
many  palpable  abfurdities. 

I know  very  well  that  my  obfervations  and  in- 
ferences run  counter  to  the  modern  philofophy, 
which  is  patronized  by  many  great  names  in  the 
republic  of  letters, — but  as  I am  ufed  to  examine 
facts,  and  to  take  nothing  for  granted  in  thefe 
matters,  I pin  my  faith  to  no  man’s  lleeve  ; I re- 
gard not  the  opinion  of  any  fed  of  men,  how- 
ever high  their  names  may  Hand,  unlefs  thefe  opi- 
nions be  warranted  by  fad  and  experience. 

The  book  of  nature  is  open  to  me  as  well  as 
to  them  ; and  if  they  contradid  what  nature 
plainly  and  dillindly  points  out,  I am  not  bound 
to  believe  them,  in  dired  contradidion  to  the 
evidence  of  my  fenfes.  Every  thing  which  I be- 
hold in  the  mineral  kingdom  favours  my  perfua- 
fion  of  the  univerfal  deluge  ; and  feveral  of  the 
phaenomena  of  nature  advance  a ftep  further,  and 
make  it  necelfary.  Moll  of  the  Hones  and  other 
fofiils  I take  up  in  my  hand  are  evidently  com- 
pounded ; and  1 know  not  how  philofophy  will 
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account  for  a compofition,  without  allowing  of 
component  parts  j and  as  moil  of  thefe  com- 
ponent parts  are  perfedl  (tones,  this  direflly  fa- 
vours my  obfervations.  But  I have  no  talent  for 
fubtilty  of  reafoning  ; and  if  I had,  my  obferya- 
tions  do  not  (land  in  need  of  it.  It  leads  us  in- 
to darknefs  and  perplexity,  and  in  improper 
hands,  leads  not  only  to  conclulions  which  are 
falfe,  but  dangerous  and  hurtful.  I will  take 
quite  another  m.ethod.  I will  mufler  up  a num- 
ber of  fadls  in  fupport  of  my  argument,  which  ' 
may  be  examined  by  all  the  world  ; and  if  they 
are  not  obdinate  and  wedded  to  former  fydems, 
thefe  fafls  will  open  their  eyes  to  the  truth.  And 
if,  on  attentive  enquiry,  thefe  fadls  lead  to  truth, 
and  we  are  enabled  to  develope  the  fcene  of  na- 
ture, we  will  rejoice  in  having  found  out  the 
right  path,  and  delight  in  the  polfelTion  of  it. 

It  was  the  will  and  pleafure  of  Almighty  God, 
(for  the  puni(hment  of  a wicked  generation  of 
men,  but  for  the  good  and  emolument  of  the 
human  race  in  general),  to  diffolve  the  bands 
of  union,  and  to  break  to  pieces  the  drata  of  thg 
antediluvian  earth,  and  to  blend  and  mix  the 
whole  fragments  of  thofe  drata  with  the  ocean 
into  a fecond  chaos  or  uniyerfal  deluge. 

I will  by  and  by  offer  a few  general  obferva- 
tions, and  I will  fubmit  a few  conjectures,  which 
may  throw  light  upon  fome  parts  of  this  fubjeCl. 
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But,  in  the  firft  place,  I will  examine  feme  pofitive 
proofs  of  the  deluge  J which  proofs  make  it  ab- 
folutely  neceflary,  and  which  can  no  way  be  ac- 
counted for  rationally,  without  acknowledging 
that  there  was  an  univerfal  deluge ; and  there- 
fore, I will  proceed,  according  to  my  method, 

VI.  To  fe|e£l:  fonte  particular  ftrata  for  exami- 
nation, and  thofe  ftrata  are  the  coals  and  coal 
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metals.  ^ 
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Though  I have  referved  the  ftrata  of  coal,  and 
its  concomitant  ftrata,,  for  the  laft  of  my  clear 
and  jpofitive  proofs  of  the  deluge,  yet  1 do  not 
reckon  them  the  leaft  important  and  decifive.  J 
rather  chufe  to  advance  them  to  the  firft  rank, 
and  to  give  them  an  eminent  ftation,  which  they 
deferve,  among  the  unqueftionable  proofs  of  that 
great  cataftrophe. 

' Let  no  man  wantonly  condemn  what  I atn  go- 
ing to  fay  upon  this  head,  before  he  reads  and 

t - ■ > * • 

examines  it,  becaufe  he  thinks  it  is  to  contradift 
and  oppofe  his  preconceived  notions.  Let  hirn 
firft  read  candidly,  and  then  let  him  condemn,  if 
he  finds  that  I contradifl  the  phenomena  of  na- 
ture, and  that  he  can  give  a better  account  of 
the  matter,  r * . • - 
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My  former  difquifitions  make  it  evident  to  a 
demondration,  that  the  ftrata  which  compofe 
tlie  fuperficies  of  our  globe  were  formed  by  wa- 
ter ; and  it  is  evident,  that  the  mpft  part  of  thefe 
ftrata  are  compounded  of  grains  and  fragments 
which  have  an  original  appearance,  a homoge« 
niety  of  particles,  with  evident  marks  of  the  fineft 
ftratification,  and  of  their  being  fragments  of  a 
great  variety  of  dift'erent  ancient  ftrata.  Now,  if 
it  be  acknowledged,  that  the  fuperficies  of  our 
globe  was  formed  by  water,  I think  it  is  necef- 
lary  either  to  allow  of  my  account  of  thefe  mat- 
ters, or  to  embrace  Count  Buffon’s  hypothefis  5 
and  1 have  made  it  evident  to  a demonftration, 
that  the  real  ftrufture  of  the  fuperficies  of  our 
globe  is  abfolutely  inconfiftent  with  his  hypo- 
thefis,  which  inconfiftency  or  incongruity  I have 
clearly  proved  above.  I am  perfuaded,  from  the  • 
little  I have  feen  and  been  able  to  inveftigate, 
that  when  all  the  ftrata,  and  all  the  phenomena 
of  the  ftrata,  and  of  the  mineral  kingdom  in  ge- 
neral, come  to  be  candidly  and  ferioufly  examin- 
ed, they  will  all  of  them  be  found  to  point  out, 
not  a probability  only,  but  even  the  neceffity  of 
acknowledging  the  univerfal  deluge,  and  fuch  a 
deluge  as  I haye  fuggefted. 

But  I will  leave  many  of  thefe  phenomena  to 
be  examined  by  others,  and  will  proceed  to  take 
the  coal  under  immediate  confideration  j and  I 
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believe  it  is  out  of  my  power,  and  out  of  the 
power  of  any  other  man  in  the  world,  to  produce 
a more  clear,  compleat  and  decifive  proof  of  the 
univerfal  deluge  than  our  pit  coal ; and  alfo,  of 
the  wifdom  and  benevolence  of  the  Supreme  Be- 
ing, in  over-ruling  the  events  and  operations  of 
nature,  and  bringing  about  the  good  and  emolu- 
ment of  man  by  that  extraordinary  revolution. 

It  appears  to  me  evident  and  pafl:  a doubt, 
that  timber  was  the  origin  and  principal  matter 
of  which  coal  was  compofed ; and  if  we  allow 
the  origin  of  coal  to  be  timber,  it  is  impoffiblc 
to  give  any  rational  account  of  the  form  and  fi- 
tuation  of  the  ftrata  of  coal,  without  admitting 
the  doctrine  of  the  deluge  to  be  true.  That 
coal  was  compofed  of  timber,  is  in  fome  mea- 
fure  evident  to  our  fenfes.  I have  feen  the  grain 
and  figure  of  timber  fo  diflindly  in  the  firata  of 
coal,  as  to  be  certain  that  it  really  had  been  tim- 
ber, and  that  it  really  was  when  1 faw  it,  partly 
imperfedt  coal,  and  partly  deftroyed  or  fpoiled 
timber  ; and  it  was  this  obfervation  and  difeove- 
ry  that  firft  excited  me  to  enquire  and  fearch 
out  the  true  origin  of  coal.  I am  not  the  only 
perfon  that  has  feen  the  appearance  of  timber  in 
coal-  I have,  fince  my  firft  difeovery,  converted 
with  feveral  gentlemen  who  have  made  the  fame 
obfervation  ; but,  for  any  thing  I know  to  the 
contrary,  I was  the  firft  that  ever  attempted  to 
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Account  for  the  phenomenon,  by  having  recourfe 
to  the  univerfal  deluge. 

Let  us  take  a curfory  view  of  the  coals  already 
difcovered  in  Britain,  in  order  to  give  us  fome 
idea  of  the  quantity  of  this  very  ufeful  mineral 
fewel. 

What  a vaft  number  of  feams  or  ftrata  of  coal 
are  there  between  Haddington  and  Edinburgh ! — 
between  Edinburgh  and  Stirling ! — in  the  (hires 
of  Fife  and  Clackmannan  I — in  the  (hires  of 
Lanark,  Renfrew,  Dumfries,  and  Ayr,  in  Scot- 
land ! — What  an  immenfe  number  in  the  (hires 
of  Cumberland,  Northumberland,  Durham,  Not- 
tingham, Stafford,  Salop,  and  all  the  other  coal 
coruntries  in  England  and  Wales  !— and  yet  what 
is  this  fmall  idand  in  comparifon  of  the  reft  of 
the  habitable  parts  of  this  globe  ?_But  a fpeck. 
Neverthelefs,  it  may  juftly  be  called  a fortunate 
idand.  It  is  fo  wholefome  and  temperate,  and  fo 
plentifully  ftored  with  all  necefifaries  and  conveni- 
encies  for  the  employment  and  maintenance  of 
multitudes  of  people  in  a focial  and  commercial 
ftate,  that  perhaps  no  idand  nor  nation  under 
heaven  is  in  every  refpeft  fo  well  furnidied,  and 
fo  highly  favoured. 

Great  Britain  is  a great  word  in  the  mouth  of  a 
Briton,  yet  it  is  but  a fpot  when  we  compare  it 
with  the  reft  of  the  world.  What  a vaft  quanti- 
ty of  coal  may  we  then  fuppofe  to  be  depofited  in 
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all  parts  of  the  fuperficies  of  the  globe ! The 
quantity  muft  be  immenfe*  At  the  fame  time,  it 
muft  be  allowed  that  all  parts  of  the  globe  are  not 
fo  plentifully  ftored  with  this  'fewel  as  Britain. 
There  is  almoft  none  in  Britain  itfelf,  to  the 
north  of  the  Ochil  Hills.  There  is,  as  yet,  but 
little  difcovered  in  Ireland,  and  ftill  lefs  in  pro- 
portion in  many  extenfive  northern  regions.- — 
There  are  extenfive  tradls  of  granite,  and  other 
rocks  not  commonly  alfociated  with  coal,  in  many 
parts  of  the  globe,  where  none  is  to  be  expeded  ; 
but  after  all  thefe  dedudions,  the  quantity  to  be 
found  all  over  the  globe  muft  be  immenfe. 

It  may  be  properly  alked,  where  I am  to  find 
timber  enough  to  produce  all  this  coal  ? This 
may  at  firft  fight  appear  to  fome  abfurd  and  ini- 
polTible : However,  it  does  not  appear  to  me  in 
that  light ; and  I hope  to  give  a fatisfadory  ac- 
count of  the  matter  to  every  impartial  enquirer 
before  I quit  this  point  of  inveftigation. 

I have  good  reafon  to  believe,  (contrary  ta 
the  opinion  of  many,)  that  there  was  hut  a 
fmall  part  of  the  antediluvian  earth  inhabited  ^ 
but  as  I cannot  prove  thofe  reafons  by  indifpptable 
fads,  I will  not  infifc  upon  them,  but  will  leave 
it  as  a fuppofitidn.  It  was  a fmall  part  of  Afia,  and 
perhaps  a very  little  of  Africa,  that  I fuppofe  to 
have  been  inhabited  before  the  flood ; and  the 
modern  difeovery  of  human  bones  in  the  body  of 
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the  ftrata,  and  blended  in  the  compofition  of  the 
folid  rocks  in  the  country  of  Dalmatia,  and  in  fe- 
veral  of  the  iflands  in  the  Mediterranean  Sea  to 
the  weftward  of  Afia,  in  my  thoughts,  gives  no 
fmall  fupport  to  that  opinion.  Let  us  refleft, 
that  Dalmatia,  and  the  iflands  in  the  neighbour- 
hood of  that  country,  are  dire£lly  in  the  run  of 
the  high  tides,^  (upon  the  fuppofition  of  the  chao- 
tic (late  of  the  earth  I infift  upon  at  the  deluge,) 
which  at  leaft  gives  the  fuggeftion  a greater  air  of 
probability.  For  we  may  juftly  fuppofe  that  all 
fuch  fubftances  would  be  carried  fomewhat  weft- 
ward  by  the  high  tides  of  fuch  a deluge,  before 
they  would  fettle  with  other  matter,  and  be  lodg- 
ed in  ftrata.  Allow  me  for  pnce  to  beg  the  quef- 
tion,  where  I cannot  avowedly  lay  claim  to  it  by 
proving  the  fa£l ; and  let  us  fuppofe,  that  only  a 
confiderable  part  of  Afia,  and  perhaps  a very 
fmall  part  of  Africa,  were  inhabited  before  the  de- 
luge ; and  in  that  cafe,  by  far  the  greateft  part  of 
the  earth  lay  wafte,  and  of  confequence,  all  the 
uninhabited  parts  of  the  earth  would  be  entirely 
covered  with  the  talleft  and  moft  luxuriant  growth 
of  timber  imaginable ; and  at  leaft,  one  half  of 
the  inhabited  countries  would  be  in  the  fame  cour 
drtion.  Americans  a fufficient  proof  that  the  un- 
inhabited and  thinly  inhabited  parts  of  the  ante- 
diluvian earth  would  be  fo  covered  with  timber. 
VoL.  II,  B b-  Let 
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Let  us  examine  how  much  tall  timber  will 
grow  upon  a fquare  mile  of  good  foil,  when  Ihel- 
tered  by  tall  tiniber  on  all  hands  Again,  how 
much  will  grow  upon  a thoufand  fquare  miles, 
and  fo  on,  oyer  the  greateft  part  of  the  dry  land  ■ 
all  round  the  globe  ; and  in  this  view  of  the  fub-  j 
je<5l,  we  fhall  find  that  the  original  fources  of  the 
coal  correfpond  with  the  quantity  of  it  in  the 
world.  ' 

I will  here  beg  leave  to  propofe  another  proba-: 
ble  fource  of  coal.  I believe  I may  call  it  a real 
one,  and  that  is  the  antediluvian  peat-bog. 

I have  really  feen  ftrata  of  coal  that  have  all 
imaginable  piarks  of  being  compofed  or  formed 
of  that  cpmbullible  fubflance.  The  coloqr,  qua- 
lity, and  form  in  the  ftratum,  the  manner  of 
burning,  the  alhes,  and  every  thing  elfe  relating  to 
thefe  coals,  look  like  peat.  I have  feen  dried 
black  peats  nearly  as  hard.  Thefe  coals  exhibit 
no  perfed  and  regular  forrn  and  grain  in  work- 
ing, like  other  coals,  but  break  into  mifhapen 
glebes,  like  peat  clods  broken  by  water  j and  I 
certainly  know  that  peat  clods  are  kept  together 
by  the  fibrous  roots,  and  are  not  foqn  diffolved 
and  mixt  with  water.  The  roof  or  upper  fide 
of  one  of  thefe  ftrata  of  coal  is  not  level  or  plain 
like  other  coals,  but  very  unequal  j and  a ftra- 
tum of  clay  which  is  immediately  above  it,  has 
filled  up  all  the  inequalities  of  the  upper  fide  of 


r 195  ) 


the  coal ; and  when  the  coal  is  taken  dbwn  frohi 
it,  the  clay  roof  appears  with  a,  rough,  unequal, 
imbolFed  furface. 

One  of  thefe  fingular  coals  is  fituated  at  Breich 
in  Linlithgow-fhire,  in  Scotland,  the  property  of 
Sir  William  Auguftus  Cunningham,  Bart. 

There  are  other  ftrata  of  coal  of  this  quality 
and  defcription  in  Scotland,  but  I Only  point  out 
this  one,  becaufe  I examined  it  more  minutely 
than  any  other. 

I know  very  well  that  feveral  naturalifts,  of 
fmall  knowledge  in  the  mineral  kingdom,  have 
advanced  the  peat-bogs  as  the  effeds  and  produce 
of  the  hagnations  of  the  univerfal  deluge  ; and 
peat-bogs,  being  fometimes  found  in  low  fitua- 
tions,  with  feveral  feet  of  earth  above  the  mofs^ 
and  a quantity  of  large  timber  trees  lying  in  the 
bottom  of  thefe  peat  moffes,  they  produce  as  in- 
fallible proofs  of  the  deluge.  For  the  timber,  fay 
they,  is  antediluvian,  and  the  clay,  or  fediment 
found  above  fome  molfes  or  bogs,  was  certainly 
lodged  there  by  the  waters  of  the  deluge ; and 
fome  of  thefe  mofles  are  now  difcovered  in  mari- 
time fituations,  and  by  the  fides  of  great  rivers, 
where  the  tide  flows  ; and  many  of  thefe  are 
found  lower  than  the  prefent  high  water  mark, 
which  they  reckon  a corroborating  proof  of  the 
truth  of  this  hypothefis.  Notv,  as  thefe  circum- 
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fiances  feem  to  coincide  and  depend  upon  one 
another,  it  may  not  be  improper  for  me  to  give  a 
brief  account  of  the  natural  hiftory  of  moffes,  or 
peat-bogs,  in  order  to  obviate  and  remove  fuch 
miftakes  about  them. 

All  the  peat-bogs  upon  the  face  of  the  globe 
are  certainly  poft-diluvian.  Many  of  them  are  of 
recent  formation,  and  countlefs  numbers  are  now- 
growing  and  forming  more  expeditioufly  than  is 
generally  imagined.  Decayed  and  putrefied  vege- 
tables is  the  origin  and  matter  of  which  all  peat- 
bogs are^  produced  j and  decayed  and  putrefied 
vegetables  may,  and  do  increafe  and  accumulate 
in  feveral  fituations,  and  from  fundry  caufes. 
With  refpefr  to  fuch  as  are  found  as  low,  or  as  it 
is  faid,  lower  than  the  prefent  height  of  the  tides, 
thefe  are  moft  commonly  found  in  flat  bays,  and 
by  the  fides  of  confiderable  rivers,  and  often  not 
far  from  where  thefe  rivers  fall  into  the  tide.  In 
fome  places  there  is  a depth  of  fediment  above 
thefe  low  peat-bogs,  and  good  foil  upon  the  fur- 
face,  which  has  been  in  culture  above  a thoufand 
years.  Some  parts  of  the  Carfe  of  Gowrie,  and 
©f  the  Carfe  of  Stirling  in  Scotland,  may  be  pro- 
duced as  inftanees  of  this  kind,  where  mofs  is 
found  below,  and  a good  depth  of  foil  above  the 
peat-bog.  The  Carfes  of  Gowrie  and  Stirling 
are  low  plains,  the  one  upon  the  north  fide  of  the 
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river  Tay,  and  the  other  mollly  upon  the  fouth 
fide  of  the  river  Forth  ; and  it  is  very  evident  that 
both  of  thefe,  as  well  as  many  others  in  the  fame 
country,  were  formerly  the  bed  of  the  fea.  The 
tide  runs  up  now  further  than  any  part  of  thefe 
two  Carfes  ; and  notwithftanding  what  many  have 
advanced  to  the  contrary,  the  tide  runs  up  now 
every  where  as  far  as  ever  it  appears  to  have  run, 
where  the  channel  it  runs  in  is  as  ftrait  and  free, 
and  not  obftrufted  and  filled  up  by  adventitious 
matter  carried  by  water,  and  lodged  in  the  chan- 
nel. A narrow  and  a crooked  channel  obltru^ls 
the  free  courfe  of  the  tide  ; and  of  confequence 
the  tide  is  well  fpent  before  it  can  force  its  way 
as  far  up  as  it  advanced  when  the  channel  was 
clear  and  much  wider,  before  it  was  choaked  up 
and  obftrufted  by  fand,  gravel,  or  other  fediraent 
from  the  mountains,  which  has  now  filled  up  ma- 
ny bays,  and  formed  extenfive  parcels  of  new 
land,  through  which  there  is  now  only  room 
enough,  in  a winding  channel,  for  the  river  to 
pafs  which  brought  it  down;  but  fometimes  is 
not  wide  enough  for  the  tide  to  pafs  with  free- 
dom, as  it  did  before  the  bay  was  filled  up.  I 
formerly  pointed  out  the  fource  of  tile  depofition 
which  has  filled  up  thefe  bays,  and  formed  thefe 
carfes,  and  other  new  land,  viz.  the  numberlefs 
rivulets  and  rills  wafhing  down  the  foil  off  the 
fides  of  mountains  and  higher  grounds,  and  the 
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fuperficies  of  the  fandy  and  argillaceous  jflrata  d^!- 
compofing  and  diflblving  with  the  weather,  fup- 
plies  more  matter  to  be  waflied  down  from  time 
to  time.  I fliewed  before,  that  land  floods  carry 
down  confiderable  quantities  of  this  fediment,  and 
lodge  it  commonly  where  water  flagnates,  and 
efpecially  about  the  meeting  of  the  fait  and  frefli 
water.  A ftream-tide  and  a ftrong  frefli  meet- 
ing one  another,  would  throw  fome  of  this  fedi- 
ment pretty  high  into  places  where  there  was 
none  before,  which  might  happen  to  be  on  a 
peat-bog,  as  well  as  upon  any  other  place. 

The  phenomenon  of  the  bog  itfelf  being  found 
fo  very  low,  is  very  Ample  and  eafily  accounted 
for.  A bank  of  fand,  or  other  matter  thrown  up 
by  the  motion  of  the  water  in  a ftorm,  would 
form  a pool  of  ftagnated  water  behind  the  bank. 
This  pool  or  lake  being  Ihallow,  and  having  a fat 
llimy  bottom,  a rank  growth  of  many  vegetables 
would  foon  appear,  and  thefe  vegetables  decaying 
annually,  would  foon  fill  up  the  water,  and  form 
a morafs,  which  by  degrees  would  become  a 
peat-bog. 

. Trees  might  grow  fo  near  thefe  bogs,  as  to  be 
in  time  furfounded  by  their  increafe,  which  trees 
might  afterwards  be  blown  down  by  the  winds, 
and  covered  by  the  growth  and  increafe  of  the 
bogs,  which  in  many  places  is  much  more  hafiy 
than  moll  people  imagine*  Or,  the  trees  might 
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be  there  before  any  fuch  ftagnation  of  the  water 
happened,  and  their  being  blown  down  might, 
begin  a partial  ftagnation,  and  produce  a luxuri- 
ant growth  of  aquatic  plants,  which  would  lay 
the  foundation  of  the  bog.  When  a depth  of 
peat-bog  was  produced  by  thefe’or  fimilar  caufes, 
a high  tide,  and  a great  land  flood,  with  a ftorm 
of  wind,  meeting  and  ading  with  united  force, 
would  break  over  the  mound  which  feparated  the 
bog  from  the  waters  of  the  river  and  tide  ; and 
when  the  barrier  which  was  inferpofed  between- 
them  was  demoliflied,  or  a breach  made  in  it,  the 
flood  would  lay  a depth  of  fand  or  mud  above  the 
bog,  and  future  floods  would  increafe  it.  Thefe 
bogs  being  found  nqw  as  low  as  the  tide,  and  the 
tide  ftiil  flowing  further  up  in  fuch  places,  are 
clear  proofs  that  the  fea  is  not  retreating  from 
our  coafts,  as  many  aflert. 

The  rivers  carry  down  the  fppils  of  the  moun- 
tains into  the  valleys,  and  the  borders  of  the  fea ; 
and  the  fea  purges  itfelf  by  the  tides,  and  throws 
it  out  again  into  the  bays  ; and  at  the  influx  of 
the  rivers,  which  really  pulhes  back  the  fea  a lit- 
tle from  the  fliores,  and  lengthens  the  courfe  of 
the  rivers.  The  fea  in  fuch  places  appears  to  ma- 
ny to  be  retreating  from  our  fliores,  but  it  is  not 
an  inch  lower  upon  the  horizontal  level.  It  is  the 
fliores  that  are  enlarging  in  fuch  places,  and  new 
l^d  increafing  with  the  fediment  depofited  by  the 
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rivers.  The  rivers  Forth  and  Tay,  in  Scotland, 
have  carried  down  fo  much  fediment  as  to  pro- 
duce the  Carfes  of  Gowrie  and  Stirling  ; but  what 
are  thefe  rivers  when  compared  with  the  mighty 
floods  which  derive  their  fources  from  prodigious 
chains  of  mountains,  and  water  great  continents 
in  their  long  and  weighty  courfe ! 

The  effieds  will  be  in  proportion  to  the  fize  of 
fuch  rivers,  and  the  length  of  country  which  they 
traverfe.  I fliewed  before  that  the  effeds  of  the 
depofition  of  the  rivers  is  very  beneficial  to  focie- 
ty  ; and  that  many  of  the  fat  valleys  where  fome 
of  the  moft  wealthy  commercial  cities  in  the  world 
now  flourifh,  were  formed  by  this  fediment. 

It  was  hinted  above,  that  decayed  and  putrefied 
vegetables  is  the  origin  of  peat-bog  ; and  that  de- 
cayed and  putrefying  vegetables  may  increafe  and 
accumulate  in  various  fituations,  and  from  fun- 
dry  natural  caufes. 

The  falling  of  trees,  and  even  the  falling  of  the 
branches  and  leaves  of  trees  upon  hurnid  ground, 
may  begin  a ftagnation  of  more  water ; and 
whatever  begins  a flagnation,  lays  the  foundation 
of  a rank  growth  and  putrefaction  of  vegetables, 
which  is  laying  the  foundation  of  a future  peat- 
bog. 

* 

Great  numbers  of  lakes  and  marfhes  are  now 
making  quick  advances  to  become  peat-bogs,  by 
the  annual  piitrefaClion  of  a rank  growth  of  vege- 
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tables,  and  many  prefent  peat-bogs  were  fofnidrly 
lakes  and  marfhes.  There  is  a beginning  of  turf 
or  peat-bog  in  all  old  fir  and  pine-woods,  among 
the  roots  of  the  trees  ; and  where  much  fir  tim- 
ber is  found  in  the  bottom  of  a peat-bog,  there 
is  no  room  to  doubt  that  the  bog  was  formerly 
the  fite  of  a fir-wood,  and  that  the  trees  were 
blown  down  by  violent  gufts  of  wind,  and  the 
trees  being  blown  down  would  encreafe  the  flag- 
nation  and  growth  ; and  of  courfe,  the  fallen 
trees  would  be  foon  covered  with  peat-bog.  Any 
other  trees  falling,  or  the  leaves  and  branches  of 
any  other  fpecies  of  timber  beginning  a flagna- 
tion  of  water,  would  lay  the  foundation  of  a 
peat-bog ; and  whatever  remains  of  the  animal 
or  vegetable  kingdoms  happened  to  be  upon  the 
fpot  when  the  mofs  began,  might  be  found  there 
two  or  three  thoufand  years  afterwards,  as  peat-s 
bog  is  known  to  be  a great  preferver  of  many 
different  bodies.  There  is  now  an  annual  en- 
creafe of  fuch  bogs,  by  the  decay  of  various  kinds 
of  vegetables,  where  they  are  neither  w’afhed  a- 
way  by  'ftreams  of  water,  nor  blown  away  by  the 
winds  ; — but  of  all  the  feeders  of  peat-bog,  the 
mofl:  common  and  the  moll  plenteous  is  heathy 
and  heath  is  found  plentifully  in  all  cold  coun- 
tries, and  efpecially  upon  poor,  fandy,  gravelly, 
and  boggy  foils.  I have  feen  many  pcat^bogs 
with  heath  grov^ing  upon  them,  the  fur  face  of 
VoL.  II.  C c which 
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which  confifted  of  a foot  and  a half  or  more  of 
the  branches,  blolfoms,  and  feeds  of  the  lieath, 
apparently  not  in  the  leaft  decayed. 

The  fecond  flratum  down  confided  of  the 
fame  matter  beginning  to  decay  a little.  The 
third  courfe  produced  bad,  light,  imperfe£l  peat, 
called  flow-mofs  in  Scotland,  The  fourth,  and 
fo  on,  dill  better  and  better  peat,  the  farther 
down,  until  it  became,  at  a fufficient  depth,  per- 
fedly  black,  and  of  a clofe  texture,  being  well 
digeded  peat-bog.  . 

This  is  a fufficient  defcription  of  Mofs-Flan- 
ders  above  Stirling, — of  the  mofs  of  Kintraw  in 
Ardnamurchan, — of  the  Solway  mofs,  and  of  ai- 
med all  the  modes  in  the  Highlands  of  Scotland. 

^ The  fibres,  blolfoms,  and  feeds  of  the  heath  which 
fall  off,  is  a copious  annual  fupply  ; and  the 
depth  of  mofs  produced  by  thefe  fupplies  is  very 
great  in  many  places  which  I have  feen.  In  this 
indance,  the  caufe  and  the  effed  tally  exadly. 
But  to  leave  this  digreffion  The  other  coal  me- 
tals, or  the  drata  which  accompany  coal,  are  as 
clear  a proof  of  the  univerfal  deluge  as  the  coal 
itfelf,  or  nearly  fo.  Many  of  thefe  have  a fmall 
quantity  of  the  coal  between  their  folds  and  la- 
mina, and  in  fmall  neds  within  the  folid  parts  of 
the  drata,  and  thefe  concomitants  of  the  coal  are 
all  as  regularly  dratified  as  any  other  clafs  or 
adembbge  of  drata  whatfoever.  There 'is  one 
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among  thefe  befides  the  coal,  which  deferves  par- 
ticular notice,  and  that  is  the  ironflone.  ^The 
ironftones;of  the  coal-fields  are  difpofed'in  regu- 
lar ftrata,  and  there  are  in  fome  coal  fields  a 
great  number  of  ftrata  of  ironftone.  Thefe  ftra- 
ta of  ironftone  are  generally  thin,  few  of  them 
being  a foot  thick,  and  fome  of  them  not  above 
an  inch.  The  medium  thicknefs  of  the  bands  or 
ftrata  of  ironftone  in  the  coal  metals,  are  from 
two  to  five  or  fix  inches  ; but  notwithftanding 
their  being  fo  thin,  they  are  neverthelefs  as  re- 
gular ftrata  as  the  coals  themfelves,  and  fpread 
as  far  every  way  as  any  of  their  concomitant 
ftrata. 

Now,  every  intelligent  unprejudiced  naturalift, 
who  has  taken  any  notice  of  the  order  and  dif- 
pofition  of  the  feveral  ftrata  in  a coal  field,  muft 
acknowledge  with  rne,  that  thofe  feveral  ftrata 
were  fpread  out,  and  formed  in  the  order»we  find 
them,  by  fucceflive  tides,  or  by  fimilar  ftreams  of 
water,  bringing  the  matter  and  depofiting  it  in 
regular  ftrata.  The  order  in  which  they  are 
placed,  ftratum  fnper  ftratum,  promifcupufly,  in 
refpe6:  to  the  laws  of  gravitation ; the  heavy,  the 
light,  and  thofe  of  medium  ponderofity,  being 
all  blended  together,  without  the  leaft  regard  to 
gravitation,  makes  it  evident  to  a demonftration, 
that  they  were  depofed  in  the  order  we  find  them 
by  fucceflive  ftreams  of  water.  Any  other  way 
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«>f  accounting  for  this  depofition,  muft  be  iiiir 
mechanical  and  imperfeft,  and  will  not 'agree 
with  the  phenomena  of  nature.  The  bands  of 
ironftone  in  the  coal  fields  are  commonly  found 
in  thofe  black  and  grey  argillaceous  ftrata  called 
till  or  blaes,  which  generally  accompany  coal ; 
and  we  frequently  find  two  or  three,  or  more, 
thin  ftrata  of  ironftone  in  one  thick  ftratunl  of 
blaes,  which  is  the  name  given  by  Scots  colliers  to 
thefe  argillaceous  coal-tills.  But  it  fhould  be  ob- 
served, that  all  the  ironftone  pf  the  coal-fields  is 
not  ftratified,  nor  found  regular  and  continuous 
in  the  manner  of  any  regular  ftrata.  We  often 
find  and  work  ironftone  in  nodules,  balls,  and. 
glebes,  which  are  depofited  promifcuoufly  with- 
out any  regular  order,  in  pretty  thick  and  gene- 
rally foft  ftrata  of  the  coal-till  or  blaes.  This 
ball  ironftone  is  very  commonly  found  in  foft  ar- 
gillaceous ftrata'  of  various  colours  befides  the 
black,  as  whitifh,  afh-colpured,  and  various  fhades 
of  grey. 

Thefe  glebes  and  balls  of  iron  are  found  in 
this  manner  blended  in  the  argillaceous  ftrata,  of 
all  fizes,  from  the  bignefs  of  walnuts,  up  to  j 

inafles  of  a hundred  pounds  weight.  The  balls  j 

are  found  in  lefs  or  greater  quantities  in  different  ' 
(Irata  of  blaes ; and  frequently  in  lefs  and  great- 
er quantities  in  different  parts  of  the  fame  ftra- 
tum» 
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This  ball  ironftone  is  always  of  the  fame  qua- 
lity as  the  regular  ftrata  of  ironftone  found  in 
the  fame  coal-fields  j and  the  balls  and  glebes  al- 
ways appear  water-rounded,  being  either  found 
in  fmooth  roundifh  balls  of  various  fizes,  or  elfe 
in  flattifh  glebes  with  obtufe  angles  or  fmooth 
rounded  edges.  Now  the  fituation,  order  and 
figure  of  this  ball  ironftone,  is  another  proof  of 
fucceffive  tides  in  the  formation  of  the  ftrata.  This 
glebous  ironftone  was  firft  of  all  formed  in  regu- 
lar ftrata  of  various  degrees  of  thicknefs  ; but  be- 
fore induration  was  compleated,  a ftream  tide, 
accompanied  by  a ftrong  wind,  has  plowed  up 
and  torn  off  part  of  the  fuperficies  of  the  ftrata  of 
ironftone  and  others  already  formed  ; the  frag- 
ments of  which  ftrata,  when  torn  off,  were  eafily 
rounded  by  rolling  and  attrition  in  the  water,  be- 
fore they  were  perfeflly  indurated  ; and  thefe 
fragments  were  afterwards  depofited  by  fucceed- 
ing  tides  in  the  foft  argillaceous  flrata  already 
mentioned ; which  ftrata  of  coal  tills,  holding 
glebes  of  ironftone,  and  fuch  other  ftrata  as  are 
found  above  them,  muft  have  been  formed  later 
than  the  regular  ftrata  of  ironftone  from  whence 
thefe  glebes  were  torn  off.  That  they  were  torn 
off  from  the  fuperficies  of  regular  ftrata,  is  evi- 
dent, from  the  glebes  and  balls  being  of  the  fame 
colour,  quality  and  texture  as  the  ftrata,  even 
fo  the  niceft  exafbnef?  when  compared,  and  from 
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the  thicknefs  of  the  glebous  mafles  correfpohding 
with  the  thicknefs  of  the  flrata;  and  in  feme  beds 
of  till,  the  glebes  of  iron  have  evident  marks  of 
the  flrata  from  which  they  were  broken  remain- 
ing* 

The  richeft  and  pureft  ironflone  of  the  coal- 
fields is  generally  of  a fine  texture,  commonly 
rifing  in  fmall  angular  mafles  from  the  flratum, 
fragile,  and  eafily  broke  into  fmall  angular  mafles 
of  different  figures  ; and  we  find  the  pureft  and 
richeft  ball  iron  in  exceeding  fmall  mafles,  im- 
bedded in  the  flrata  of  coal-till,  of  various  co- 
lours. On  the  contrary,  flrata  of  inferior  qua- 
lity have  a coarfe  grain  and  texture,  are  more 
ftrong  and  cohefive,  and  rife  in  larger  glebes 
in  working  it  from  the  flratum.  Some  of  the  in- 
ferior kinds,  when  the  flrata  of  ironflone  are  not 
above  three  or  four  inches  thick,  rife  in  broad 
flat  cakes  or  glebes ; and  I have  frequently  feen 
them  in  as  broad  and  flat  mafles  lodged  in  the 
coal- tills,  with  only  the  edges  or  fharp  angles  a- 
little  worn  off.  Such  glebes  of  ironflone  as  have 
been  broken  oflF  from  thinner  and  thicker  flrata, 
ftill  retain  evident  marks  and  charadlers  of  their 
flratified  ftate,  as  the  various  mafles  and  frag- 
ments clearly  difeover  the  bed  of  the  ftone,  hav- 
ing only  the  afperitles  and  fharp  angles  worn  off! 

I have  endeavoured  to  explain  this  phenomenon 
with  fome  degree  of  perfpicuity  and  precifion  j 
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becaufe  I think  it  deferves  attention,  being  a 
cl«ar  and  convincing  proof  of  the  formation  of 
the  ftrata,  by  fucceffive  tides  or  ftreams  of  water 
in  motion. 

I obferved  before,  that  the  various  ftrata  found 
in  coal  fields,  are  as  finely  ftratified,  as  regularly 
fpread  out,  and  as  equally  thick  in  continuation, 
as  any  clafs  or  aflemblage  of  ftrata  whatever; 
and  1 will  now  obferve,  that  the  coal  itfelf  is  like- 
wife  as  fairly  ftratified,  and  as  regular  as  any  of 
its  concomitant  ftrata.  Many  beds  of  coal  are  fo 
finely  firatified,  that  they  really  are  of  a lamina- 
ted ftruclure,  the  plates  or  different  lamina  being 
thin  and  fplitting  regularly  in  leaves  of  equal 
thicknefs,  the  whole  breadth  of  the  largeft  maf- 
fes ; and  I have  frequently  feen  feveral  feams  or 
beds  of  diftinft  kinds  or  denominations,  and  of 
different  qualities  of  coal,  lying  regularly,  ftratum 
fuper  ftratum,  in  one  individual  thick  bed  of  coal, 
fuch  as  fplint  coal,  or  ftone  coal,  parrot,  or  cannel 
coal,  cherry  coal,  and  various  mixtures  of  the 
roch  coals  of  different  and  diftind  grains  and  tex^ 
tures,  all  of  them  regularly  difpofed  one  above 
another  in  the  fame  individual  ftratum  of  coal, 
below  ground,  without  any  ftone  or  till,  or  other 
heterogeneous  matter  interpofed  between  them. 
Now,  this  is  a clear  proof  of  the  agency  of  water 
in  a gently  flowing  motion.  If  thefe  northern  re- 
gions were  not  inhabited,  they  would  foon  be 
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overgrown  with  wood,  and'  efpecially  with  pines, 
or  fir  wood.  Tar  is  extracted  from  fir  wood ; 
and  it  is  remarkable,  that  of  late  years  it  has  been 
difcovered  that  a fpecies  of  tar  can  be  extraded 
from  coal,  which  is  procured  in  great  abundance 
by  a fort  of  diftillation.  ‘ I cannot  help  thinking 
that  this  known  fa6t  is  a'  good  collateral  proof  of 
the  antediluvian  timber  being  the  origin  of  coal., 
This  mineral  tar  has  *a  fetid,  difagreeable  fmell, 
which,  no  doubt,  is  caufed  by  its  being  combined 
with  vitriolic  and  other  heterogeneous  particles. 

The  coal  from  which  this  tar  is  extracted  be- 
ing in  a mineralized  ftate,  and  mixed  with  vari- 
ous heterogene  matters,  we  cannot  expeft  this 
pitchy  extradt  to  be  as  fimple  and  pure  as  the  re- 
fins of  timber,  but  they  are  really  of  the  fame 
quality. 

I am  really  concerned  for  the  honour  of  the 
coal.  It  is  an  interefting  fubjedt,  efpecially  in 
Britain  ; and  as  very  little  to  the  purpofe  has  been 
faid  about  it  hitherto,  that  I know  of,  I reckon  the 
fubjedt  my  own,  and  therefore  I wdfh  to  be  its 
faithful  hidorian.  I have  endeavoured  to  be  as 
clear  and  diflindf  as  pofiible  in  explaining  its 
principal  phenomena  in  a former  volume  ; and  I 
hope  that  I will  be  underfiood.  Nothing  can 
make  me  believe,  nor  even  fufpedl:,  that  fuch  a 
wonderful  natural  prodiidlion  as  coal,  of  fuch 
charaders  and  properties,  could  happen  by  chance. 

Let 
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Let  us  fuppofe  that  all  the  particles  of  matter  of 
which  coal  is  compofed  to  be  really  exilling ; 
and  let  us  fuppofe  them  to  be  thrown,  or  any 
how  carried  into  the  ocean,  according  to  the  wifli 
of  the  modern  philofophy ; if  thefe  particles  are 
left  there  to  chance,  when  blended  with  the  parti- 
cles of  an  infinitely  greater  quantity  of  matter  en- 


■ tirely  of  a different  quality,  (which  matter  we  find 
difpofed  in  different  ftrata  along  with  the  coal,) 

- ■ the  known  laws  of  gmvitation  would  render  all 
- thefe  combuftible  particles  entirely  ufelefs  to  us. 

: . According  to  thofe  laws,  the  ffony  and  metallic 
{ particles  would  either  be  found  mixed  and  com- 
pounded with  the  coal,  or  rather,  they  would  all 
I link  down  under  it,  in  the  order  of  their  fpecific 
\ gravities.  In  either  cafe  we  fhould  have  no  coal.  , 
; I think  that  I made  it  fufficiently  evident  be- 
fore, that  neither  coal,  nor  any  other  regular  ff  ra- 
ta could  poflibly  be  formed  by  fubfidence  in  wa- 
ter , that  is,  by  the  particles  of  matter  fubfiding  to 
the  bottom  of  the  ocean,  without  a miracle.  That 
I may  iUuflrate  this  matter  as  much  as  poffible,  J 
will  further  obferve,  that  we  have  occafion  to  fee 
many  natural  and  artificial  operations,  which 
\ I clearly  evince  the  truth  of  what  I affert.  A reci- 
" * tal  of  one  of  thefe  "may  help  to  throw  light  upon 
I this  part  of  our  fubjeft,  and  to  convince  the  can- 
: did  that  the  coals  certainly  could  not  be  formed 
! under  the  fea. 
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We  know  by  experience  that  when  grains  or 
particles  of  different  degrees  of  gravity  are  any 
how  jumbled  or  agitated  in  water,  the  more  pon- 
derous always  fink  down  below  the  lighter.  I 
will  give  a complete  inftance  of  this  in  an  artifi- 
cial operation.  The  flime'ore,  or  fmaller  grains 
which  the  water  inevitably  carries  away  with  it 
in  drefling  thi?  ores  of  tin  and  lead,  &c.  is  fped 
in  fmall  ponds,  or  holes  dug  in  the  earth,  in 
which  the  water  that  runs  from  the  wafhing  ope- 
ration ftagnates,  and  the  flime  carried  with  the 
water  falls  to  the  bottom.  When  thefe  flime  pits 
are  full,  the  flreani  of  water  is  turned  off,  and 
the  fudge  is  thrown  put  tp  dry.  The  mineral 
wafhers  have  many  nice  and  curious  methods  of 
drefling  this  fediment,  in  order  to  feparate  the 
heterogeneous  particles  from  the  metallic. 

The  befl;  part  of  the  tails  (as  it  is  called  in  the 
art  of  drefling  ore)  contains  a great  quantity  of 
pyrites  and  other  heterogeneous  matter.  Some  of 
thefe  tails  they  cannot  clean  by  any  flreain  of  wa- 
ter, the  heterogeneous  being  nearly  of  the  fame 
fpecific  gravity  as  the  metallic  particles,  and 
therefore  they  are  obliged  to  take  another  method 
to  clean  it,  which  is  called  turloobing,  or  tozing, 
and  it  is  performed  thus  : — They  fill  a large  tub 
pr  vat  about  half  full  of  water.  A man  of  fkill 
takes  a proper  fhovel  in  his  hands,  with  which  he, 
brings  the  water  in  the  vat  to  a pretty  quick  cir- 
cular 
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calar  motion,  and  then  one  or  two  men  begin 
to  lift  the  matter,  upon  which  the  operation  is  td 
be  performed  into  the  vat,  rubbing  their  fhovel 
fulls  againfl:  the  infide  of  the  tub,  td  tile  end  it 
may  fall  into  the  water  in  a loofe  pulverized 
ftate.  The  man  with  the  Ihovel  continues  to 
turn  the  whole  round,  and  the  othets  heave  in 
the  matter  untill  the  vat  is  full,  and  then  the  ilio- 
vel  is  drawn  out,  and  they  inftantly  take  bats  in 
their  hands,  and  beat  the  outlide  of  the  vat  with 
the  battons  for  a confiderable  time,  until  the 
whole  matter  fubfides  in  the  water,  and  becomes 
confolidated  into  fo  hard  a body,  that  it  requires 
a lharp  edged  Ihovel  to  cut  or  pare  it  out.  When 
the  fords  or  water  is  thrown  off,  they  begin  td 
take  out  the  matter,  paring  it  aWay  hodzontally, 
and  there  we  fee  the  laws  or  effedls  of  gravitation 
in  the  utmoft  perfection,  and  preferving  the  niceft 
exaCtnefs  imaginable.  A confiderable  quantity  is 
thrown  away  off  the  top,  and  then  they  feparate 
what  contains  any  metal  into  feveral  parcels,  ac- 
cording to  the  quantity  contained  in  each.  As 
they  come  down  to  the  good  ore,  they  try  it  by 
vanning  with  a Ihovel  to  know  when  it  is  clean 
enough  ; and  I have  feen  half  a ton  of  clean  llime 
ore  in  the  bottom  of  the  vat.  We  cannot  expeCl 
the  fame  nice  exaclnefs  in  chance  Work ; how- 
ver,  particles  of  matter  mixt  and  agitated  in  the 
waters  of  the  ocean,  and  afterwards  fubfiding  td 
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the  bottom,  comes  as  near  the  tozing  operation 
as  any  thing  that  can  be  imagined  in  nature  or 
art ; of  confequence,  coal,  and  other  dillinfl;  ftra- 
ta,  could  not  be  formed  by  fubfidence  in  the  wa- 
ters of  the  ocean,  without  a miracle ; and  1 am 
not  willing  to  admit  or  allow  miracles  to  be  intro- 
duced, where  the  operations  of  nature,  and  the 
agency  of  fecond  caufes,  will  do  as  well.  I obfer- 
ved  already,  when  viewing  the  coal  metals,  that 
the  laws  of  gravitation  were  not  confulted,  nor 
admitted  in  the  formation  of  thofe  flrata  ; and 
therefore  it  is  neceffary  for  us  to  acknowledge  that 
they  were  formed  by  the  flowing  of  fuccefiive 
tides. 

‘ I have  already  made  it  pretty  evident  that  the 
greatefl:  part  of  the  furface  of  the  earth,  before  the 
deluge,  was  covered  with  a luxuriant  growth  of 
tall  timber";  that  this  antediluvian  timber  is  the 
origin  of  our  pit  coals,  and  that  it  was  a fufficient 
and  an  adequate  fource  of  all  the  coals  in  the 
world.  I am  of  opinion  that  the  antediluvian 
timber  floated  upon  the  chaos,  or  waters  of  the 
deluge,  until  the  ftrata  of  the  highefl  mountains 
were  formed,  with  much  of  the  other  ftrata  in  our 
flght  ; and  that  during  the  height  of  the  deluge, 
and  the  time  in  which  the  greateft  part  of  the 
ftrata  were  forming,  the  timber  was  preparing  and 
fitted  for  being  depofited  in  ftrata  of  coal ; and 
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that  the::^ilv,  w'ith  their  concomitant  flrata,  were 
among  the  lafl  that  were  formed.  But  how,  and 
by  what  means,  every  thing  in  this  great  work 
was  fitted  and  carried  on,  belongs  to  higher  wif- 
dom  and  intelligence  than  mine  to  explain. 
However,  we  may  examine  what  we  can  fee  with 
our  eyes,  and  what  is  to  be  feen  we  may  invefti- 
gate  by  the  aids  of  philofophy  ; and  it  is  allowa- 
ble for  us  to  draw  fuch  inferences  as  naturally 
and  inevitable  refult  from  our  obfervations  and 
difcoveries. 

Wherefoever  I have  feen  the  flrata  of  the  coal 
metals  terminate,  and  the  flrata  of  the  mountain 
rocks  commence  in  their  place  and  flead,  whether 
in  the  longitudinal  line  of  bearing,  or  acrofs  the 
flrata,  the  coal  metals  always  ride  uppermofl, — 
are  troubled,  confufed,  and  good  for  nothing, 
and  commonly  dwindled  away  to  little  in  thick- 
nefs ; whereas,  on  the  contrary,  the  flrata  of  the 
mountain  rocks  emerge  from  under  the  difturbed 
coal  metals  in  full  perfeflion  of  quality,  flrata, 

and  bearing,  &c.  and  therefore  I am  obliged  to 

* 

conclude  that  the  flrata  of  coal,  and  their  conco- 
mitants, were  among  the  lafl  which  were  formed. 

I have  frequently  flood  upon  the  fummit  of  a 
high  mountain  in  a clear  day,  and  taken  a gene- 
ral view  of  the  outlines  of  this  great  fubjecl ; and 
from  fuch  elevated  fituations,  and  indeed  every 
where  elfe,  I fee  deep  and  evident  marks  of  the 
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amazing  effects  of  the  high  diluvian  tides,  even 
after  the  Iiigher  mountains  and  other  elevated 
parts  of  the  earth  were  formed.  All  the  long 
and  deep  channels  through  chains  of  lofty  moun- 
tains, were  cut  out  by  the  running  of  thefe  weigh- 
ty tides.  All  the  gulphs  and  deep  bays  upon  the 
face  of  the  globe,  were  fcooped  out  by  the  prodi- 
gious weight  and  force  of  the  violent  agitation 
and  progrefs  of  the  tides  of  the  ocean  from  eafl  to 
weft. 

A philofopher  who  is  much  out  of  doors,  and 
traverfes  mountainous  countries, — who  admires 
thefe  grand  and  magnificent  fcenes  of  nature,  in- 
tent upon  difcoveries  of  truth,  and  who  is  not 
wedded,  or  rather  enflaved  to  fyftem,  cannot  fail  of 
feeing  the  evident  marks  of  thefe  tides  we  are  fpeak- 
ing  of  upon  the  whole  varied  face  of  the  earth. 
The  Mediterranean,  the  Red  Sea,  and  all  the 
other  inland  narrow  feas,  were  cut  out  and  pro- 
duced by  the  violent  progreflive  'motion  of  thofe 
high  and  weighty  tides.  It  was  the.  weight  and 
force  of  thefe  prodigious  tides,  even  after  the 
mountains  and  elevated  plains  were  formed,  that 
has  cut  out  ail  our  founds  and  deep  channels  be- 
tween the  continents  and  iflands, — that  has  cut 
through  the  iflands,  and  diffeminated  them  over 
the  face  of  the  deep. 

The  weight  and  force  of  tides,  which  perhaps 
were  feveral  miles  of  perpendicular  depth,  have 
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made  mighty  efforts  to  wafh  away  the  whole  face 
of  the  dry  and  folid  land,  and  mix  it  again  with 
the  waters  into  a chaos. 

The  weight  and  force  of  thefe  tides  were  fo  ve- 
ry  great,  that  they  have  nearly  cut  a paffage 
through  the  middle  of  both  continents.  In  their 
progrefs  from  eaft  to  weft,  they  have  plowed  up 
the  channels  of  the  Red  Sea  and  the  Mediterra- 
nean, which  was  a mighty  effbrt  to  diffever  the 
old  continent,  and  gain  a clear  paffage  to  run 
quite  through,  and  this  paffage  was  nearly  corn- 
pleated  ; nothing  but  the  narrow  ifthmus  of  Suez 
remaining  to  conned  Afia  with  Africa.  Similar  • 
marks  and  effeds  of  thefe  immenfe  tides  are  as 
evident  in  the  new  continent  as  in  the  old.  The 
gulph  of  Mexico  upon  the  one  fide,  and  the  bay 
of  Panama  upon  the  other,  are  fufficient  inftances 
to  fupport  this  affertion,  where  nothing  but  the 
ifthmus  of  Darien  remains  to  conned  North  and 
South  America  into  one  continent.  It  is  fame- 
thing  fmgular  and  curious,  that  both  the  ifthmus 
of  Suez,  and  that  of  Darien,  are  very  near  the 

fame  breadth,  being  each  of  them  about  fix ty 
miles  over.  ^ 

We  ftiall  attempt  to  throw  fome  more  lio-ht 
upon  this  great  fubjed,  by  a few  general  obferva- 
tions.  It  was  hinted  before,  that  the  gulphs 
were  fcooped  out,  the  iflands  diffevered  from  the 
fominents,  and  from  one  another,  and  the  founds 

and 
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and  channels  were  plowed  up  by  the  weight  and 
force  of  the  high  tides,  after  the  highefl  moun-- 
tains,  and  other  elevated  parts  of  the  globe  were 
formed,  and  even  after  the  tides  were  fallen  fo 
much  as  not  to  flow  over  the  moft  lofty  moun- 
tains and  elevated  plains. 

In  the  height  of  the  chaotic  ftate  of  the  ter- 
raqueous globe  in  the  univerfal  deluge,  the  tides 
flowed  clear  over  every  thing  from  eafl;  to  weft:, 
without  any  obftruftion;  and  even  after  numbers 
of  the  higheft  mountains  were  formed,  the  tides 
were  ftiil  high  enough  to  flow  clear  over  the 
main  parts  of  both  continents,  though  not  over 
the  fummits  of  the  highefl  mountains  ; but  when 
more  elevated  lands  were  formed,  and  the  ftrati- 
fkation  of  the  fuperficies  of  the  folid  parts  of  the 
earth  were  pretty  far  advanced,  the  tides  would 
then  fall  gradually  and  proportionally  lower.^ 

I fliewed  before,  that  the  high  tides,  after  the 
land  began  to  be  formed,  purged  the  ocean  of  the 
earthy  matter,  and  every  fucceeding  tide  laid 
more  folid  matter  on  the  face  of  the  ground ; 
which  was  fpread  out  in  regular  ftrata  by  the 
ftream  or  flowing  motion  of  the  tides  which 
brought  it  there.  1 alfo  obferved  before,  that 
all  chains  of  mountains  were  at  firft  elevated 
plains,  and  that  it  was  very  high  tides  flowing 
and  running  over  them  that  had  cut  and  difle- 
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vered  their  fummits,  and  excavated  their  glens 
and  deep  valleys. 

The  marks  of  forcible  runs  of  water  is  evi- 
dent in  all  the  irregularities  of  the  mountains. 
But  all  thefe  primitive  elevated  plains  were  not 
cut  through  in  a ihoufand  places  like  our  moun- 
tains, nor  disfigured,  but  remain  to  this  day  ; 
fuch,  for  inftance,' are  the  elevated  plains  of  Abyf- 
finia  in  Africa,  of  fome  of  the  fouth-eaftern  parts 
of  Tartary  or  Buckaria,  and  the  elevated  plains 
of  New  Granada  in  America,  all  of  which  are 
countries  of  great  extent,  and  raifed  higher  above 
the  level  of  the  fea  than  our  Europ'ean  moun- 
• tains.  If  all  the  mountains  were  elevated  plains 
at  firft,  and  if  the  elevated  plains  now  mentioned 
are  as  high  above  the  level  of  the  fea  as  our 
mountains,  how  comes  it  to  pafs  that  thefe  re- 
maining high  plains  were  not  cut  through  and 
dilfevered  by  horrid  gulphs  and  valleys,  like  our 
rugged  mifhapen  mountains  ? 1 anfwer  briefly, 
the  tides  fell  fo  low,  by  difcharging  and  lodging 
much  earthy  matter  upon  the  land,  immediately 
after  the  formation  of  thefe  elevated  plains,  that 
-the  water  could  not  flow  often  enough  over  them 
to  cut  them  afunder  and  disfigure  them ; and 
and  w'hen  the  tides  flowed  over  then!  no  more, 
they  could  not  be  plowed  up  and  broken  to 
pieces  like  our  mountains.  But  when  all  the 
highefl;  mountains  and  the  elevated  plains  ap- 
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peared  at  all  times  above  water,  and  were  no 
longer  overflowed,  not  even  by  dream  tides,  it 
was  then,  when  much  dry  land  ceafed  to  be  over- 
flowed by  the  tides,  that  the  ftill  comparatively 
high  and  forcible  tides  made  fuch  powerful  ef- 
forts to  cut  through  the  continents  and  iflands  in 
all  parts  of  the  world.  It  is  well  known,  that 
the  tides  rife  high  and  run  with  great  force  in 
the  torrid  zone.  The  high  chaotic  tides  would 
run  with  proportionally  ftill  greater  force  there 
than  at  prefent ; and  it  is  in  the  torrid  zone  that 
the  greateft  marks  are  found  of  thofe  high  and 
powerful  tides.  The  diluvian  tides  rulhing 
powerfully  from  eaft  to  weft  againft  the  old  con- 
tinent, would  be  received  and  repelled  by  the 
elevated  plains  and  chains  of  mountains,  reach- 
ing from  Abyilinia  to  the  fputhern  parts  of  Mo- 
nomotapa,  and  they  would  be  repelled  to  the 
north  by  numerous  chains  of  mountains  and  high 
lands,  ftretching  from  Cape  Comorin  to  the 
northern,  extremity  of  the  Old  Continent,  When 
thefe  chains  of  mountains  arid  elevated  plains 
fttuated  to  the  fouth  and  to  the  north  of  the  Red  , 
Sea,  were  now  out  of  danger  of  being  overflow-  | 
ed  any  more,  the  weight  and  force  of  the  high  | 
tides  of  the  Indian  ocean  then  rufhed  powerfully  j 
againft  the  middle  of  the  Old  Continent,  where  i 
the  land  was  not  fo  high  as  upon  both  ends,  and  il 
they  have  made  fad  havpck  of  the  low  lands  of  ; 
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the  middle  of  the  continent,  and  very  nearly  ef- 
fefted  a paflage  quite  through.  The  immenfe 
extent,  and  infinite  number  of  the  Eaft  India 
iflands  which  are  diffevered  from  the  continent, 
and  from  one  another,  is  a clear  proof  of  the 
prodigious  weight  and  force  of  the  high  tides  of 
the  Eaftern  ocean  againft  the  land.  The  effedls 
of  thefe  tides  againlt  the  ealt  and  fouth-eaft  fides 
of  the  continents,  have  left  deep  and  indelible 
marks  of  their  powerful  efforts : They  have  pufh- 
ed  far  into  the  main  land,  in  the  gulphs  of  Siam 
and  Bengal,  and  ftill  farther  in  the  gulph  of 
Perfia  j but  they  were  every  where  repelled  by 
high  lands,  until  they  came  to  Babelmandel,  and 
there  they  entered  the  Red  Sea,  paffed  over  the 
low  lands  of  Egypt  into  the  Mediterranean,  tand 
fo  quite  through  the  Old  Continent  into  the  At- 
lantic ocean,  and  the  high  tides  continued  to  flow 
through  the  middle  of  the  continent  until  they 
fell  nearly  as  low  as  at  prefent ; and  then  this 
paffage  was  fhut  up  and  barred  againft  the  com- 
mon tides  by  the  ifthmus  of  Suez,  and  the  main 
ocean  was  obliged  to  flow  fouth  about  by  the 
Cape  of  Good  Hope,  before  it  could  come  into 
the  Atlantic. 

AVhile  the  diluvian  tides  continued  fo  high  as 
to  pafs  over  the  land  of  Egypt  into  the  Mediter- 
ranean, the  run  of  the  Mediterranean  weftward 
joining  the  tide  of  the  main  ocean  upon  its  en- 
tering 
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rerlng  the  Atlantic,  would  make  a very  ftrong, 
.weighty  and  powerful  tide  in  the  gtilph  of  Mexi- 
co, and  the  efi'eds  correfpond  with  our  idea  of 
the  weight  and  force  of  thefe  tides.  The  nume- 
rous and  extenfive  range  of  the  Weft  India 
illands,  and  the  gulphs  of  Maracaybo,  Darien, 
Honduras,  Nicaraqua,  and  others,  are  fufficient 
proofs  of  the  force  of  the  Atlantic  tides,  and  of 
their  efforts  to  find  or  to  cut  a paffage  through 
the  middle  of  the  New  Continent  as  well  as  the 
old.  The  later  high  tides  paffed  over  the  ifth- 
mus  of  Darien  in  the  New  Continent,  as  well  as 
over  the  iflhmus  of  Suez  in  the  old,  and  fimilar 
circumftances  may  be  obferved  in  both  thefe  paf- 
fages.  The  New  Continent  is  divided  into  two 
great  parts,  by  the  ifthmus  of  Darien,  in  the 
fame  manner  as  the  Old  Continent  is  divided  in 
two  by  the  ifthmus  of  Suez.  The  iflhmus  of 
Suez  and  of  Darien,  though  in  two  different 
continents,  and  removed  at  fuch  a vaft  longitu- 
dinal diftance  from  one  another,  are  nearly  in 
the  fame  parallel  of  latitude,  which  is  about  ten 
degrees  north  of  the  equator.  It  is  evident,  that 
when  the  land  was  moftly  formed,  and  the  tides 
were  fallen  confiderably  lower,  though  yet  ftrong 
and  violent,  yet  in  this  ftate  they  could  not  make 
w'ay  over  the  elevated  plains  of  New  Granada, 
and  the  lofty  and  extenfive  range  of  the  Cordille- 
ras and  Andes,  to  the  fouth  of  Darien,  nor  over 

the 


✓ 


( 221  ) 


the  immenfe  and  elevated  countries  of  MexicOj 
and  other  parts  of  America  to  the  north  of  Da- 
rien ; and  therefore,  the  ifthmus  of  Darien,  or 
Panama,  was  the  only  paflage  which  the  later 
high  tides  could  find,  for  the  ocean  to  pafs 
through  the  middle  of  the  New  Continent,  as  it 
had  paffed  th^^ugh  the  middle  of  the  old ; but 
when  the  fea  was  thoroughly  purged  by  the  tides 
of  earthy  matter,  and  the  dry  land  was  all  form- 
ed, the  tides  then  fell  fo  low  by  degrees,  that 
they  could  not  pafs  over  Darien,  no  more  than 
they  could  pafs  over  Suez. 

From  the  examination  of  thefe  fa£ls  and  cir- 
cumftances,  it  is  evident,  and  deferves  to  be  re- 
marked that  the  middle  of  both  continents  were 
at  firft  formed  lower  than  both  ends  ; that  is, 
from  the  ifland  of  Scotoro  upon  the  eaft,  to  the 
. bay  of  Cadiz  upon  the  weft  of  the  Old  Conti- 
nent, was  all  low  land,  much  lower  than  the  ex- 
tenfive  lands  to  the  north  and  fouth  of  this  low 
trad,  over  which  the  diluvian  tides  paffed  for 
fome  time  after  they  were  fallen  too  low  to  pafs 
over  the  whole  extent  of  the  Old  Continent ; and 
in  this  Mediterranean  paffage  the  tides  plowed  a 
deep  channel  all  the  way  through  from  eaft  to 
weft,  excepting  the  narrow  ifthmus  of  Suez.  The 
middle  of  the  New  Continent  was  alfo  at  firft 
formed  low  land,  as  well  as  the  old,  and  very 
nearly  in  the  fame  parallel  of  latitude.  The  firft 
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low  plains  in  the  middle  of  the  New  Continent 
feem  to  have  reached  from  the  ifland  of  Porto 
Rico  to  the  bay  of  Panama,  over  which  the  ftrong 
confined  tides  made  way,  and  cut  a paffage 
quite  through  the  middle  of  the  New  Continent, 
ej^cepting  the  narrow  ifthmus  of  Darien.  It  may 
be  difficult  to  give  a fatisfadory  reafon,  why  the 
middle  of  both  continents  fhould  at  firft  be  form- 
ed much  lower  lands  than  the  two  ends  ; how- 
ever, I will  offer  what  occurs  to  me  in  explanation 
of  this  fingular  faft. 

It  is  allowed  by  all,  that  the  torrid  zone,  or 
the  equator,  is  the  highefl  part  of  our  globe ; of 
courfe,  the  zone  or  girdle  of  the  equator  is  longer 
than  any  other  zone  of  the  earth.  This  greater 
length  of  the  zone  gives  the  equatorial  tides  a 
greater  length  of  fpace  to  pafs  over  in  every  revo- 
lution, than  in  the  other  divifions  of  the  globe ; 
and  moreover,  the  torrid  zone  being  under  the 
perpendicular  rays  of  the  fun,  the  powers  of  at- 
traction are  greater  there  than  in  any  other  divi- 
fion  of  the  globe. 

When  the  land  and  water  were  blended  toge- 
ther in  the  chaotic  ftate  of  the  deluge,  the  powd- 
ers of  attraction  would  raife  the  chaotic  tides  pro- 
portionally higher  in  the  torrid  zone,  than  in  any 
other  parts  of  the  globe.  The  Cordilleras,  and 
other  exceeding  high  mountains,  and  the  eleva- 
ted plains  of  New  Granada  and  Abyffinia,  &c. 
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make  It  evident  that  the  tides  were  exceeding 
high  in  the  equatorial  regions.  Thefe  high  tides 
having  fuch  a vaft  zone  to  encompafs  in  equal 
fpaces  of  time  with  the  revolutions  of  the  tides, 
without  the  tropicks,  where  the  zones  are  much 
Ihorter,  it  is  evident  that  the  equinodtial  tides 
muft  run  with  a ftronger  and  fwifter  current  than 
at  the  tropicks,  and  ftill  much  quicker  than  in 
the  temperate  and  frozen  zones  of  the  globe.  This 
is  neceffary  from  the  nature  of  things.  The  revolu- 
tions of  the  tides  being  performed  in  the  fame 
length  of  time  in  all  parts  of  the  globe,  the  equa-t 
torial  tides,  which  had  by  much  the  longefl:  courfe, 
muft  of  neceffity  run  the  quickeft,  in  order  to 
arrive  at  the  goal  in  the  fame  fpace  of  time  as 
thofe  in  the  ftiorter  courfe.  It  is  obfervable  of  a 
river  in  a land  flood,  that  the  middle  of  a ftream 
or  current  runs  or  rufhes  forward  boldly  in  a high 
and  furgy  ridge,  and  feems  to  haften  down  to  the 
fea,  regardlefs  of  obftrudlions,  which  are  frequent- 
ly furmounted  or  fwept  away  to  the  ocean.  But 
the  Tides  of  the  river  in  flood  do  not  run  quite  fo 
faft.  The  maiit  head  or  current  feems  to  cut  its 
way,  and  pafs  through  the  middle  of  the  river, 
which  it  leaves  to  follow  at  more  leifure  ; and 
this  is  frequently  fo  very  evident,  that  eddies  are 
formed  in  many  places  upon  both  Tides  of  the 
main  ridge  or  channel  in  the  middle.  We  muft 
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compare  great  things  with  to  'enable  us  to 

conceive  proper  ideas  of  the  great  works  of  God. 
Let  us  then  fuppofe,  that  the  diluvian  tides  at  the 
equinoflial  line  would  rufli  forward  in  a high  and 
bold  ridge  and  current,  like  a river  in  flood, 
and  then  we  fliall  be  able  to  comprehend  the  rea- 
fon,  why  the  land  is  low^er  near  .he  equator,  than 
in  the  reft  of  the  torrid  zone  upon  both  fides. 
The  tides  in  this  track,  would  always  run  with  a 
current  too  ftroiig,  weighty  and  fwift,  to  allow 
mountains  of  grgnite  and  others  to  fubfide,  or  re- 
gular ftrata  to  be  formed  to  any  confiderable 
height.  But  this  bold  and  mighty  run  of  the 
main  current  at  the  equator,  would  produce  ed- 
dies at  fome  diftance  upon  both  fides,  where 
mountains  of  granite  would  fubfide  ; and  ftrata 
would  be  formed  by  a more  temperate  and  lei- 
furely  current  and  motion  of  the  tides. 

I obferved  already,  that  the  chaotic  tides  ruffl- 
ed forward  from  eaft  to  weft  in  two  great  guflies 
in  the  twenty-four  hours;  that  the  time  of  reft  be- 
tween each  giifti  is  high  water,  and  the  places  of 
reft,  the  two  great  continents  : I mean,  during 
the  height  of  the  deluge,  or  chaotic  ftate  of  the 
terraqueous  globe.  Upon  this  fuppofition,  the 
tides  in  the  intervals  of  eath  gufh,  at  high  water, 
would  reft  a little  upon  each  continent,  or  at 
leaft,  they  would  not  rufli  forward  fo  precipitate- 
ly for  fpme  fpace  of  time  at  .the  turn  of  the  tide. 
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This  fmall  and  partial  interval  of  refl,  or  of  flow- 
er motion  during  the  height  of  each  tide,  would 
be  more  confiderable  at  fome  diftance  from  the 
equator  upon  both  tides,  than  immediately  under 
the  line,  which  intervals  of  time  would  not  be 
loft.  The  formation  of  the  folid  land  would  ad- 
vance rapidly  in  thefe  times  and  places.  But  un- 
der the  equator  the  tides  would  not  have  much 
time  to  reft,  the  intervals-  would  be  lefs  confidera- 
ble than  upon  both  fides,  and  therefore  the  fuper- 
ficies  of  the  globe  was  not  formed  fo  high  in  this 
great  run  of  the  tides  over  the  Old  and  New 
Continents,  as  at  fome  diftance  upon  both  fides. 
It  was  hinted  before,  that  in  confequence  of  thefe 
low  parts  in  the  middle  of  each  continent,  the 
ftrong  tides  towards  the  end  of  the  deluge,  which 
were  not  now  high  enough  to  flow  over  both  ends 
of  the  two  continents,  pafled  for  a confiderable 
time  afterwards  over  the  middle  of  them,  and 
rufhed  quite  through  from  fea  to  fea.  And  thefe 
weighty  and  forcible  tides  have  made  terrible  ha- 
vock  in  the  middle,  or  near  the  middle  of  both 
continents.  The  Red  Sea,  the  Mediterranean, 
and  Black  Seas,  and  the  gulphs  of  Venice,  &c. 
are  fufficient  proofs  of  the  ravages  of  thofe  tides 
in  the  middle  of  the  Old  Continent. 

I fuppofe  that  the  long  chain  of  ifles  reaching 
from  the  ifland  of  Trinidad,  upon  the  fouth-eaft, 
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to  the  Streights  of  Bahama,  upon  the  north-wefl;, 
were  formed  at  firfl;  in  one  continued  plain  or  re- 
gular connedled  piece  of  land  of  no  great  height, 
but  containing  however  fome  conliderable  moun- 
tains, which  hill  remain  in  St  Domingo,  Cuba, 
Jamaica,  and  in  fome  other  iflands,  but  that  the 
high  tides  of  the  Atlantic  Ocean  cut  through,  and 
diflevered  them  from  the  Weftern  Continent,  and 
from  one  another.  When  fo  much  of  our  dry 
land  was  formed,  that  the  tides  did  not  rife  fa 
high  as  to  pafs  freely  over  the  ends  of  both  conti- 
nents, but  (till  continued  to  run  through  the  midi 
die  of  them,  there  would  then  a ftrong  and  pow- 
erful tide  pour  into  the  Atlantic  from  the  great 
South  Sea,  between  the  Cape  of  Good  Hope  and 
Cape  Horn ; and  when  this  great  and  weighty 
tide  was  met  and  joined  by  the  powerful  current 
which  rulhed  through  the  middle  of  the  Old  Con- 
tinent, the  united  force  and  weight  of  both,  when 
joined,  would  have  powerful  eflefts  upon  the  low- 
er parts  of  the  New  Continent.  It  was  then  that 
the  long  ftretch  of  land  reaching  from  the  river 
Oroonoko  to  Florida,  was  plowed  up  and  torn  fo 
pieces  by’  the  mighty  efforts  of  thofe  tides,  to 
make  a free  paffage  through  the  middle  of  the 
New  Continent,  which  was  very  nearly  effedled ; 
nothing  being  left  between  the  two  feas  but  the 
narrow  ifthmus  of  Darien. 
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The  debris  or  ruins,  that  is,  the  earthy  matter 
which  the  tides  plowed  up  and  fwept  out  of  the 
numerous  founds  and  channels  which  feparate  the 
Caribbee  and  other  Weft  India  iflands,  was  carried 
by  the  tides  over  the  ifthmus  of  Darien,  quite  in- 
to the  South  Sea,  where  it  fubfided  here  and 
there  in  fmall  patches,  and  formed  the  numerous 
fmall  iflands  of  the  fouth  fea,  and  fome  of  the  low 
plains  of  Peru  and  Chili.  When  thofe  ftrong 
tides  of  the  Pacific  Ocean  ruflied  between  Cape 
Palmas  and  Cape  St  Roch  into  the  Atlantic,  the 
courfe  of  thofe  tides  in  the  Atlantic  would  be 
northerly  or  north-weft  ; but  when  the  Mediter- 
ranean tides,  which  ilfued  out  by  Gibraltar,  met 
and  joined  the  tides  from  [the  fouth,  the  current 
from  the  Mediterranean  would  turn  the  weight  of 
thofe  tides  to  fall  upon  the  Caribbee  iflands,  in 
their  way  to  pafs  through  the  gulph  of  Mexico, 
and  over  the  ifthmus  of  Darien. 

The  weighty  tides  which  came  between  the 
two  continents  into  the  Atlantic,  have  cut  deep 
into  the  land  in  many  of  the  northern  parts  of 
Europe  and  America.  The  effedts  of  thefe  pow- 
erful and  weighty  tides  upon  the  infide  of  the 
northern  parts  of  the  globe,  are  very  evident  in 
the  many  feas,  bays,  and  gulphs  which  are  fcoop- 
ed  out  of  the  bofom  of  the  northern  parts  of  both 
continents ; but  it  does  not  appear  that  they 
fcund,  nor  that  they  made  a paflfage  quite  through 

the  . 


/ 


. ( 228  ) 

the  dry  land  in  the  northern  parts  of  the  earth, 
Thefe  tides  might  find  low  lands  in  the  north, 
over  which  they  might  pafs  for  a long  time,  as 
they  pafled  over  the  ifthmus  of  Suez,  and  of  Da- 
rien ; but,  however  that  might  be,  1 am  perfua- 
ded  that  all  the  palfages  of  the  tides  in  the  north 

are  now  barred  up,  as  well  as  thofe  further 

» 

fouth. 

I have  feen  the  narrow  ifthmus  at  the  north  end 

of  Cantire,  which  joins  that  peninfula  to  the 

main  land  of  Scotland  ; and  I have  feen  many 

other  low  and  narrow  bars  between  two  feas  or 

bays,  over  which  the  high  tides  I am  fpeaking  of 

pafled  freely ; and  I have  every  where  obferved, 

,that  thefe  low  and  narrow  necks  of  land  confift 

of  exceeding  hard  rock,  which  the  moft  weighty 

and  forcible  tides  could  have  no  effedt  upon  to 

wear  them  down ; and  this  is  the  very  caufe 

which  prevented  the  peninfula  of  Cantire,  as  well 
' •*  * ' ’ * 
as  many  others  from  being  iflands. 

This  ifthmus  or  rock  which  joins  Cantire  to 
the  main  land,  is  not  above  a mile  over  at  high 
water  in  ftream-tides  j and  I believe  that  the  high- 
eft  part  of  the  rocky  bar  is  not  thirty  feet  above 
flood  mark. 

The  Buccaneers  and  other  voyagers  tell  us  that 
the  ifthmus  of  Darien  in  America  is  rocky  ground} 
and  I am  certain  it  muft  be  fo,  and  that  thofe 
rocks  are  very  hard  and  ftrong;  otherwife  thefor- 
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dble  tides  which  ruflied  from  the  Atlantic,  over 
that  ifthmus,  would  have  cut  through  and  torn 
away  this  bar,  and  made  a deep  and  wide  chan- 
nel between  the  gulph  of  Mexico  and  the  bay  of 
Panama.  1 know  nothing  about  the  natural  hif- 
. tory  of  the  Ifthmus  of  Suez  j but  we  are  well  in- 
formed that  Egypt  abounds  in  excellent  granite 
quarries ; and  therefore,  whatever  may  now  ap- 
pear at  the  furface  of  the  ground  in  a country 
over-blown  with  fand,  it  is  probable  that  there 
may  be  a bed  of  hard  granite  below  the  fand  or 
foil  of  the  ifthmus  of  Suez,  which  prevented  the 
heavy  tides  that  paffed  over  from  tlie  Red  Sea  to 
the  Mediterranean,  from  plowing  up  a deep  chan- 
nel quite  through  the  ifthmus,  between  thofe  two 
feas.j  I have  taken  particular  notice  of  every  nar- 
row neck  of  land  which  I have  feen  between  two 
feas,  or  between  two  bays  ; and  I every  where 
found  that  they  confided  of  very  hard  and  ftrong 
rock ; and  I am  confident,  that  every  narrow 
ifthmus  in  the  world  confifts  pf  very  hard  rock. 

In  fhort,  there  is  no  part  of  the  furface  of  the 
earth  that  does  not  bear  clear,  and  indelible  marks 
of  the  high  diluvian  tides  in  all  the  ftages  of 
the  deluge.  ' 

The  higheft  mountains  of  the  globe  generally 
confifts  of  rough  granite  rocks.  Thefe  were 
formed  during  the  higheft  date  of  the  chaotic 
Vtdes.  The  higheft  mountains  are  found  within 
' . the 


I 


.(  ) 

the  tropicks  or  under  them,  but  not  immediately 
in  the  run  or  current  of  the  tides  near  the  equar 
tor ; which  fuggefts  to  us,  that  the  main  current 
of  thofe  tides  was  too  ftrong,  rapid,  and  con- 
ftant,  for  the  fubfidence  of  fuch  quantities  of 
matter  in  a ftiort  fpace  of  time,  as  is  required 
to  the  formation  of  ranges  of  high  mountains, 
which  would  be  formed  nearer  the  tropicks, 
>vhere  there  would  be  fonie  eddies,  and  where 
the  tides  would  not  always  rulh  forward  with 
fuch  force  and  violence.  We  obferved  before, 
that  all  the  ranges  of  inountains  between  the 
tropicks  trend  from  north  to  fouth,  but  the  line 
of  the  mountains  without  the  tropicks,  upon 
both  fides  of  the  equator,  falls  a little  back  to 
the  eaftward  ; fo  that  in  Britain,  and  in  parallel 
northern  latitudes,  the  longefl;  ranges  of  moun- 
tains trend  from  about  S.  S.  W.  to  N.  NJ  E.  and 
they  will  fall  back  to  the  eaft  proportionally  in 
equal  fouthern  latitudes. 

The  elevated  plains  of  Abyffinia,  and  the 
Mountains  of  ,the  Moon,  and  others,  in  the  inte- 
rior parts  of  Africa,  ftretch  in  a continued  range 
with  very  little  interruption  all  the  way  fouth  to 
the  Cape  of  Good  Hope.  This  great  range  trends 
due  fouth,  from  about  the  fifteenth  degree  of 
north  latitude  to  Monomotapa,  when  it  inclines 
a little  p the  eaft,  until  it  reaches  the  neigh- 
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bourhood  of  the  Cape,  in  about  the  thirtieth  de-’ 
gree  of  fouth  latitude. 

The  northern  great  range  of  mountains  and 
high  lands  of  the  Old  Continent,  commence 
fomewhere  about  the  latitude  ten  or  fifteen  north, 
and  it  ftretches  away  due  north  through  the  Mo- 
gul Empire,  and  through  Buckaria,  until  it  joins 
the  elevated  plains  of  Independent  Tartary,  where 
they  begin  to  lean  a little  towards  the  north-eafl; ; 
but  in  general,  they  flill  flretch  away  northward, 
with  very  little  interruption,  until  it  terminates 
in  the  extremity  of  the  north.  This  is  ftill  a 
longer^ and  more  extenfive  range  than  that  which 
trends  away  fouth  through  Africa.  The  great 
range  of  the  Afiatic  mountains  is  not  only  of  im- 
menfe  length  from  fouth  to  north,  but  it  is  alfo 
of  great  breadth  from  eafl;  to  weft,  though  with 
confiderable  interruptions,  which  in  fa6t  divides 
them  into  feveral  ranges.  The  European  great 
range  of  the  Alpine  mountains  ftretch  away 
north  from  Monaco,  upon  the  eaft  fide  of  the 
gulph  of  Genoa,  through  Savoy,  Switzerland  and 
Germany,  and  with  fome  little  interruption,  con- 
tinue a northern  courfe  to  the  extremity  of  Lap- 
land  ; but  with  an  inclination  to  the  eaft  of 
north.  The  principal  range  of  mountains  in  the 
ifland  of  Britain,  keep  the  fame  general  courfe 
from  north  to  fouth,  with  a lean  towards  the 
north-eaft.  This  range  commences  in  Caith- 
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nefs,  in 'the  northern  latitude  of  fifty-eight,. and 
it  ftretches  fouthward  through  the  countries  of 
Sutherland,  Rofs,  Invernefs  and  Argyle,  and 
this  weftern  divifion  of  the  range  feems  to  ter- 
minate in  the  ifland  of  Arran. 

The  eafiern  column  or  divifion  of  this  greateft 
range  of  Britifli  mountains,  commences  in  Banff 
or  Aberdeen-fhire,  in  the  north  latitude,  about 
fifty- eight,  and  in  about  one  degree  of  weft  lon- 
gitude from  London,  and  ftretches  fouthward 
through  the  counties  of  Aberdeen,  Angus,  Perth, 
Stirling,  Dunbarton,  Renfrew,  Ayr,  Galloway, 
Cumberland,  Weftmoreland,  Lancafter,  Flint, 
Denbigh,  Merioneth,  Montgomery,  Cardigan, 
and  it  terminates  ’ in  Pembroke-fliire  in  South 
Wales,  in  the  north  latitude  about  fifty- one,  and 
in  about  five  degrees  of  longitude  weft  of  Lon- 
don. The  interruptions  in  this  range  are  not 


great. 

The  American  ranges  of  mountains  likewife 
trend  from  fouth  to  north.  The  higheft  moun- 
tains upon  the  face  of  the  globe  are  thofe  of 
South  America,  and  among  thefe  the  Cordileras 
are  diftinguiftiable,  for  their  vaft  height,  magni- 
tude, and  extent. 

The  principal  range  of  the  mountains  of  South 
America  commence  in  the  mountains  of  St  Mar* 
tha,  in  about  the  tenth  degree  of  north  latitude. 
The  mountains  of  St  Martha  join  the  elevated 
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plains  of  New  Granada,  and  ftretch  away  due 
fouth  in  a lofty  magnificent  ridge,  parallel  to  th^ 
wefi  coaft,  all  the  way  to  Patagonia,  and  with 
very  little  interruption  to  Cape  Horn,  in  about 
fifty-five  degrees  of  fouth  latitude.  This  is  a ve- 
ry long,  high  and  regular  range  of  mountains, 
firetching  from  north  to  fouth,  with  a little  incli- 
nation to  the  eaft,  as  they  advance  fouth  through 
Chili  and  the  Terra  Magellanica.  The  mountains 
of  North  America,  though  more  extenfive,  are 
not  fo  regular  and  lofty  as  thofe  of  the  fouth  ; 
and  therefore  the  ranges  cannot  be  fo  diftindlly 
traced  out.  The  Apalachian  mountains,  which 
commence  about  the  30th  degree  of  north  lati- 
tude, trend  away  northward  through  Cana- 
da and  Labrador,  and  perhaps  through  Green- 
land, with  the  interruptions  of  Hudfon’s  and  Da- 
vis’s Streights.  This  is  a confiderable  range  of 
mountains  ; but  I fuppofe  that  the  moft  confider- 
able and  extenfive  range  in  North  America,  are 
thofe  which  firetch  along  the  weft  fide  of  the 
continent,  not  far  from  the  weft  coaft,  from 
about  the  twentieth  degree  of  latitude  to  the  ex- 
tremities of  the  north,  and  north-eaft,  w'here 
America  joins  the  continent  of  Afia,  an  extent  of 
more  than  four  thoufand  miles, 

Many  philofophers  and  naturalifts  aflert,  as  an 
eftablifhed  fact,  that  all  ranges  of  mountains  run 
from  eaft  to  weft  j but  this  affertion  is  founded 
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lipon  very  limited  and  imperfed:  views  of  the  fuB- 
jett.  I grant,  that  from  a curfory  and  partisl 
view  of  the  mountains  of  all  countries,  they  do 
appear  at  firft  fight  as  if  ranged  from  eaft  to 
weft ; but  this  is  a hafty  conclufion  from  a cur-  » 
fory  view,  without  inveftigating  the  fubje£t.  The 
running  of  the  high  tides  from  eaft  to  weft,  over 
the  ranges  of  mountains,  have  plowed  and  fcoop- 
ed  out  the  glens,  the  channels  and  valleys  in  that 
direction ; and  by  that  means  diflevered  the 
mountains  from  one  another,  into  ridges  of  diffe- 
rent lengths,  running  from  eaft  to  weft ; but 
this  is  only  the  marks  and  eflb(fts  of  the  diluvian 
tides,  running  at  firft  over  thofe  high  lands,  when 
they  were  elevated  plains  ; the  prodigious  weight 
and  force  of  which  tides  plowed  up  and  tore 
thofe  plains  to  pieces,  walked  away  the  earthy 
matter  out  of  the  glens  and  excavations,  and  left 
them  as  we  find  them  in  the  form  of  mountains 
and  glens,  rocks  and  precipices,  of  which  there  is 
an  almoft  infinite  variety.  But  that  the  moun- 
tains in  general  really  are  ranged  from  north  to 
fouth,  I have  produced  fufficient  inftances  to 
prove  the  fad  to  a demonftration. 

When  the  high  tides  of  the  great  South  Sea  ' 
would  fall  into  the  Atlantic  ocean,  through  that 
Vride  and  ample  entrance  between  Cape  St  Roch, 
on  the  coaft  of  Brazil,  and  Cape  Palmas,  on  the 
coaft  of  Guinea,  after  moft  of  the  dry  land  of 
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bpth  continents  were  formed^  thofe  high  and 
weighty  tides  would  rufh  powerfully  againfl  all 
the  fhores  of  the  Atlantic. 

The  Atlantic  ocean  is  really  a gulph  of  vaft 
magnitude  and  extent ; round  the  north  end  of 
which,  there  are  a number  of  fubordinate  gulphs. 
The  fea  between  Cape  Palmas  and  Cape  St  Roch, 
is  the  only  entrance  in  and  out  of  this  gulph,  ei- 
ther for  the  tide  or  for  (hips.  There  will  be  a 
great  tide  in  the  Atlantic  itfelf,  independent  of 
the  South  Sea ; however,  thefe  tides  mull  be  in- 
confiderable,  when  compared  with  thofe  of  the 
great  Pacihfc  Ocean. 

The  great  height  of  the  mountains  of  Peru,  is 
perhaps  the  beft  means  or  helps  that  we  have  to 
afiift  our  ideas  in  forming  proper  and  adequate 
conceptions  of  the  prodigious  height  of  the  dilu- 
vian  chaotic  tides,  before  the  fnrface  of  the  poft- 
diluvian  earth  was  formed.  The  Cordilleras  in 
Peru  are  faid  to  be  four  or  five  miles  of  perpen- 
dicular height  above  the  level  of ’the  fea.  This 
may  be  called,  and  it  really  is  a greaj;  height 
above  the  common  furface  of  the  earth  and  fea ; 
however,  I fuppofe,  that  this  height  is  but  fmal^ 
in  comparifon  of  the  firft  diluvian  tides.  I have 
before  hinted  at  the  natural  caufes  of  the  prodi- 
gious height  of  thofe  tides.  The  great  height  of 
the  diluvian  tides  would  diminifli  gradually  in 
tjie  courfe  of  time,  in  proportion  as  dry  land  was 
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formeJ.  I obferved  and  explained  before,  that 
the  ocean  actually  purged  itfeli  by  the  tides,  of 
the  loofe  earthy  matter,  in  proportion  as  more 
dry  land  was  formed,  which  tended  to  fink  the 
bed  of  the  ocean,  and  gradually  to  fink  the  tides. 
If  we  fuppofe,  that  the  firfl:  great  diluvian  tides 
were  eight  or  ten  miles  high,  before  the  moun- 
tains and  elevated  plains  of  the  earth  were  form- 
ed ; we  may  fuppofe,  that  tides  of  near  half  a 
mile  in  height,  would  fall  into  the  Atlantic  gulph 
from  the  great  Pacific  Ocean,  for  a confiderable 
time  after  moft  part  of  both  the  continents  were 
formed.  Thefe  high  and  weighty  tides  would 
fall  with  prodigious  force  upon  all  the  fhores  of 
the  Atlantic,  and  its  fubordinate  bays  and  gulphs; 
and  in  faft,  we  fee  evidently,  that  the  tides  of  the 
Atlantic  have  made  terrible  havock  upon  the 
fhores  both  of  the  Old  and  New  Continents. 

The  courfe  of  thefe  high  tides  from  the  Pacific 
Ocean  into  the  Atlantic,  would  run  nearly  from 
fouth  to  north.  When  thefe  tides  were  advan- 
ced as  far  forward  between  the  two  continents  as 
the  latitudes  forty,  fifty  and  fixty  north,  they 
would  then  fall  with  great  weight  and  force  upon 
^ the  eaftern  coafts  of  North  America,  and  we  there 
fee  very  evident  marks  of  their  great  effe£ls  in 
the  many  iflands,  founds,  gulphs  and  inlets, 
■^hich  are  found  upon  the  eaflern  coaft  of  Ame- 
yica.  1 hefe  tides  feem  to  have  fallen  particular- 
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ly  heavy  upon  thofe  coafls  to  the  north  of  the  la- 
titude forty,  as  may  be  feen  by  Hudfoh’s  and 
Baffin’s  bays,  and  the  many  other  deep  bays  and 
gulphs  upon  that  coaft  ; and  it  is  highly  proba- 
ble, that  thefe  tides  found  fome  low  lahds,  and 
paifed  at  firft  over  the  northern  parts  of  Ameri- 
ca, as  well  as  over  the  ifthmus  of  Darien. 

When  thefe  Atlantic  tides  were  advanced  for- 
ward to  the  above-mentioned  latitudes,  they  would 
not  only  prefs  hard  upon  North  America  to  force, 
a paffage  over  or  through  that  continent,  but  they 
would  alfo  pufh  forward  in  a direft  line  from  the 
mouth  of  the  great  Atlantic  Gulph,  which  is  un- 
der the  equator,  and  fall  with  exceffive  weight  up- 
on the  northern  coahs  of  Europe  j and  there  we 
fee  great  and  evident  marks  of  their  prodigious 
effefts  and  ravages  in  the  indentings  of  the  nor- 
thern coafts  ; and  they  have  made  powerful  efforts 
there,  to  force  a paffage  quite  through  between 
the  Old  and)  New  Continents,  which,  however, 
was  not  completed.  Thefe  tides  might  pafs  over 
fome  low  valleys  to  the  north  and  eaft,  as  they 
did  over  Suez  and  Darien  ; but  they  did  not  conir. 
plete  a paffage  quite  through  fo  low  as  the  prefent 
level  of  the  fea,  which  is  now  made  perfedtlv  evi- 
dent by  the  refearches  and  difcoveries  of  the  cele- 
brated Captain  Cook. 

The  high  tides  of  the  Atlantic,  when  advanced 
as  far  north  as  our  latitudes,  when  near  hio’h  wa- 
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ter,  would  fall  back  to  the  call  ward,  and  rufli 
down  with  force  and  violence  upon  the  weftern 
coafls  of  the  Britifh  iflands,  the  cpafts  of  Norway, 
and  other  parts  of  the  continent  of  Europe. 

We  have  now  brought  our  obfervations  nearer 
home,  where  circumftances  can  be  feen  and  in- 
veftigated  by  every  inquifitive  man  who  is  fearch- 
ing  after  truth.  The  ravages  of  the  fea  upon  the 
weftern  ifles, — the  indentings  of  the  weft  coafts  of 
Britain,  Ireland,  and  Norway, — and  the  baya, 
founds,  channels,  and  inlets  of  the  weftern  and 
fouthern  coafts  of  Europe,  are  clear  and  convin- 
cing proofs  that  a great  weight  and  force  of  wa- 
ter has  operated  powerfully  and  effe<ftually  upon 
thofe  coafts.  It  was  then  that  the  Britifti  Channel 
was  cut  through  between  France  and  England  by 
a ftrong  and  weighty  run  of  the  high  tides  from 
the  Atlantic  into  the  German  Ocean.  It  w^as 
then  that  the  w^eftern  iflands  were  diflfevered  from 
the  main  land,  and  from  one  another,  and  the 
various  founds  and  channels  were  formed ; and  it 
,is  very  probable  that  it  was  then  that  the  Baltic 
Sea,  with  all  its  gulphs  and  indentings,  was 
fcooped  out  of  the  low  lands  of  the  northern  parts 
of  Europe.  Let  any  man  w^ho  impartially  fearch- 
es  after  truth,  examine  the  map  of  the  weft  coafts 
of  the  Britifli  iflands,  &c.  and  then  let  him  reflect 
qpon  what  he  has  feen  of  thofe  coafts  ; and  he 
muft  of  neceflity  be  convinced,  that  high,  weighty, 
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femd  forcible  tides  have  made  powerful  efforts  tft 
work  out  numerous  paffages  through  every  dif- 
trift  of  thofe  coafts  ; and  in  many  places  their  ef- 
forts have  been  effectual  in  diffevering  one  illand 
from  another,  and  forming  the  founds  between 
them,  in  fcooping  nitinerous  deep  bays  and  gulphs 
out  of  the  bofom  of  the  land  ; and  in  feveral  pla- 
ces a narrow  low  bar  of  hard  rock  was  interpofed 
to  prevent  thofe  tides  from  cutting  quite  through, 
and  joining  two  bays  or  inlets  in  one  found  or 
channel.  Numbers  of  thefe  narrow  necks  of  land 
are  to  be  found  in  all  parts  of  the  world. 

Before  I difmifs  thefe  fpeculations  upon  the 
outlines  of  rhe  fuperficies  of  our  globe,  I will  beg 
leave  to  remark,  that  I perceive  fome  phenomena 
and  fome  fads  which  I cannot  account  for. 

Moft  of  the  dry  land  of  our  globe  is  fituated  to 
the  north,  and  the  loweft  parts  through  the  mid- 
dle of  each  continent,  at  the  ifthmus  of  Suez  and 
of  Darien,  which  appear  to  have  been  the  princi- 
pal currents  of  the  high  equatorial  tides,  are  confi- 
derably  to  the  north  of  the  equator  ; but  I cannot 
perceive  the  natural  caufe  why  it  fhould  be  fo. 

It  is  acknowledged  by  all  iiiteliigent  men,  that 
the  Old  Continent  Is  much  bigger  than  the  new. 
Some  fay  that  it  is  more  than  twice  as  big  ; how- 
ever, the  late  difcoveries  of  Captain  Cook  upon 
the  weft  coaft  of  America,  make  it  evident,  that 
the  northern  parts  of  the  New  Continent  are 
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much  larger  than  was  formerly  fuppoCed.  But 
what  may  really  be  the  different  comparative  ex- 
tent of  each  continent,  I cannot  determine. 
However,  it  appears,  that  of  the  Old  Continent, 
all  Afia  and  Europe,  and  more  than  one  half  of 
Africa,  is  fituated  upon  the  north  fide  of  the 
equator,  and  of  what  properly  belongs  by  fitua- 
. tion  to  the  old  part  of  the  known  world,  nothing 
but  the  leffer  half  of  Africa,  with  New  Holland 
and  fome  leffer  iflands,  has  been  yet  difeovered  to 
the  fouth  of  the  equinodlal  line ; and  I am  per- 
fuaded  that  there  is  not  much  more  to  be  difeo- 
vered. IMatters  are  not  much  different  in  Ame- 
rica, with  refped  to  the  difpofition  and  fituation 
of  the  dry  land.  America  is  confiderably  longer 
from  north  to  fouth  than  the  Old  Continent. 

The  fouth  end  of  Patagonia,  which  is  the  fou- 
thern  extremity  of  the  continent  of  America,  is 
laid  down  by  Geographers  about  twenty-five  de- 
grees farther  fouth  than  the  Cape  of  Good  Hope, 
which  is  the  fouth  point  of  Africa,  and  the  great 
ifland  of  Terra  del  Fuego  is  hill  farther  fouth  than 
Patagonia.  But  although  America  is  much 
longer  from  north  to  fouth  than  the  Old  Conti- 
nent, it  falls  very  much  fliort  of  the  breadth  of 
the  old  from  eall  to  weft.  But  whatever  may  be 
the  different  proportions  of  the  extent  of  the  fur- 
face  of  both  continents,  it  appears  that  there  is 
more  of  the  New  Continent  fituated  to  the  fouth 
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of  the  line  than  there  is  of  the  old.  But  al- 
though there  is  fuch  a fmall  proportion  of  dry 
land  in  the  fouthern  hemifphere,  the  higheft 
mountains  in  the  world  are  found  upon  the 
fouth  fide  of  the  line.  The  Cordilleras  in  South 
America  are  by  far  the  higheff  mountains  in  the 
world ; and  I fuppofe,  that  they  are  the  moll 
magnifice^it  conned:ed  ridge  of  mountains  any 
where  to  be  found.  The  elevated  plains  in  the 
middle  of  Africa  are  of  great  height,  but  very 
little  known,  as  are  moftly  all  the  interior  parts 
of  that  quarter  of  the  globe.  The  Mountains  of 
the  Moon  and  of  Monomotapa,  to  the  fouth  of 
the  line,  are  erected  upon  thefe  high  countries, 
like  fo  many  lofty  towers  built  upon  an  emi- 
nence, which  mull  raife  them  a prodigious  height 
above  the  level  of  the  fea. 

This  chain  of  mountains  is  of  great  extent 
from  north  to  fouth,  flretching  from  the  line  in- 
to the  fouthern  parts  of  CafFraria  ; and  it  is  high- 
ly probable,  that  the  end  of  this  chain,  which  is 
fituated  next  .the  equator,  are  the  higheft  of  any 
mountains  in  the  Old  Continent. 

It  is  well  known  to  naturalifts,  that  fluid  bo- 
dies, efpecially  water,  are  attracted  and  put  in  mo^ 
tion  by  the  influences  of  the  Sun  and  Moon, 
which  undoubtedly  is  the  caufe  of  the  tides  of 
the  ocean.  This  being  well  known,  it  muft  of 
confequence  be  granted^  that  the  greater  the  ex- 
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tent  and  depth  of  water  expofed  to  the  heaven- 
ly influences,  the  greater  will  be  their  effects, 
and  the  higher  the  tides  will  be  raifed. 

From  this  confideration,  we  are  led  to  conjec- 
ture, that  in  the  height  of  the  chaotic  ftate  of 
the  deluge,  there  was  lefs  earthy  matter  mixed  in 
the  ocean, to  the  fouth  than  to  the  north  of  the 
equator  ; and  confequently,  the  tides  would  be 
raifed  highell  upon  the  fouth  fide,  which  is  the 
caufe  of  the  highefl;  mountains  being  found  in 
the  fouthern  hemifphere.  But  why  there  Ihould 
be  more  earthy  matter  upon  the  north  than  upon 
the  fouth  of  the  line,  we  have  no  foundation  fo 
much  as  for  a conjedure. 

All  the  external  phenomena  of  mountains  are 
eafily  accounted  for,  from  the  confideration  of 
the  direftion  and  forcible  currents  of  the  tidesj 
which  flowed  over  the  land  during  the  formation 
of  the  flrata.  It  was  then  by  thofe  high  and 
forcible  tides,  that  the  long  channels  were  cut 
through  the  mountains  from  eafl;  to  weft ; 
through  which  channels,  ftrong  and  weighty  cur- 
rents ran  from  fea  to  fea,  many  of  which  are 
now  dry  land  far  from  any  tide  : — it  was  then 
that  the  concavities  and  gulphs  among  the  moun- 
tains were  fcooped  out  by  the  violent  whirling, 
motion  of  the  waters  in  all  diredlions,  which 
now  give  the  excavations  of,  the  mountains  fuch 
various  deep  and  gloomy  forms  : — it  was  then 

that 
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that  precipices  were  formed  and  rocks  under- 
mined,  by  a ftrong  and  weighty  current  running 
forcibly  under  the  fide  of  a mountain,  and  wafh- 
ing  away  the  one  fide  of  it,  before  induration 
was  compleated,  or  ever!  far  advanced  it  was 
then  that  fingle,  and  fmgular  rocks  of  antic 
and  grotefque  figures  were  formed,  by  the  tides 
wafhing  away  their  bafis,  and  retreating  before 
the  whole  fabric  was  demolifhed.  All  countries 
produce  inftances  of  thefe  fmgular  antic  rocks, 
but  fome  of  them  are  more  remarkable  and  ex- 
traordinary than  others.  Many  of  tljefe  are 
quite  undermined,  and  projeft  their  horrid  fronts, 
and  threaten  to  overwhelm  all  who  approach 
them.  In  Ihort,  the  marks  of  water  are  every 
where  vifible,  and  eafy  to  be  difcerned  amono* 
the  mountains  and  rocky  fhores  of  the  ocean. 
But  all  thefe  gulphs,  bays  and  inlets,  which  feem 
to  disfigure  the  face  of  the  earth,  are  not  how- 
ever to  be  confidered  merely  as  blemifhes  of  na- 
ture. In  truth,  they  are  great  and  necelfary  per- 
fe£lions,  highly  conducive  to  the  good  pf  the 
world.  A commercial  ftate  of  the  world,  by 
which  the  mutual  wants  and  copveniencies  of  all 
are  reciprocally  receive4  and  returned,  is  un- 
doubtedly the  moft  happy  and  perfe<fi:  fiate  of  fo- 
ciety,  and  the  ingulphed  fituation  of  the  nume- 
rous Mediterranean  feas,  and  the  « nook-fliot' 
ten»  figure  of  the  earth  is  undoubtedly  the  mofi 
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convenient  for  commerce,  as,  by  this  dlfpofition 
of  things,  the  commercial  fhips  fail  into  the 
heart  of  the  continents,  and  carry  in  and  out 
goods,  which  could  not  be.  carried  thoufands  of 
miles  by  land. 

Let  us  take  a curfory  view  of  the  face  of  the 
globe,  and  confider  the  difpofition  of  things  in  a 
focial  and  commercial  light.  There  are  but  two 
great  feas  in  the  world,  viz.  the  Pacific  and  the 
Atlantic  oceans  ; and  it  may  be  obferved  of  thefe, 
that  the  firft  is  fituated  upon  and  all  round  the 

A 

outfide,  and  the  other  within  the  bofom  and  cen- 
ter of  the  dry  land  ; fo  that  by  navigating  the 
Pacific  oceari,  we  can  go  round  about  and  vifit 
all  the  outer  boundaries  of  our  inheritance,  the 
earth,  and  by  navigating  the  Atlantic,  we  can  pe- 
netrate into  the  bofom  and  center  of  the  earth  in 
a thoufand  places.  The  courfe  and  progrefs  of 
commerce  has  always  been  from  eaft  to  weft,"  and 
from  the  center  towards  the  circumference.  Com- 
merce began  in  Afia,  but  its  chief  feat  at  pre- 
fent  is  in  Europe  ; and  Europe  is  the  beft  fitua- 
tion  in  the  whole  world  for  commerce,  when  ta- 
ken in  an  extenfive  view.  The  courfe  of  foreign 
commerce  is  to  go  out  of  the  Atlantic  or  great 
commercial  gulph,  into  the  Pacific,  which  is  the 
great  commercial  ocean  ; and  in  this  route  we 
muft  pafs  between  Brazil -and  Guinea,  and  for- 
ward to  the  left  by  the  Cape  of  Good  Hope,  or 


V 


( 245  ) 


to  the  right  by  Cape  Horn.  In  purfuing  the  left 
hand  tra£l,  we  come  to  the  fertile,  rich,  and  ex- 
tenfive  countries  and  iflands  of  Afia,  where  we 
exchange  our  own  commodities  for  the  rich 
fruits,  the  rich  fpiceries,  and  the  rich  fluffs  of  the 
eafl,  which  muff  come  home  by  the  fame  route. 
The  weftern  coafls  of  the  beft  part  of  America 
being  in  the  hands  of  the  Vandalic  Spaniards, 
perhaps  originally  Tartars,  who  improve  nothing, 
there  is  as  yet  but  little  to  excite  general  com- 
merce to  pafs  through  the  Streights  of  Magellan, 
or  to  double  Cape  Horn. 

When  we  come  again  into  the  Atlantic,  which 
may  be  called  our  greater  Mediterranean,  and 
glance  at  the  difpofition  of  things,  for  the  conve- 
nience and  advantage  of  commerce,  what  bene- 
volent heart  will  not  overflow  with  gratitude  and 
admiration  of  the  fupreme  wifdom  and  benefi- 
cence, in  difpofing  ail  things  for  the  general 
good ! It  is  here  that  we  clearly  perceive  the  wife 
and  benevolent  defigns  of  the  Creator,  in  con- 
trolling and  dire6ling  the  very  rage  of  the  ele- 
ments for  the  good  of  the  univerfe,  or  in  other 
wmrds,  for  commercial  convenience ; which  is 
the  means  of  the  greateft  profperity  the  world  is 
capable  of. 

The  rage  of  ftormy  winds  exciting  the  violent 
motion  and  force  of  the  diluvian  tides  to  ten- 
fold fury,  which  has  tore  out  the  very  bowels  of 
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the  land  in  a thoufand  places,  into  gulphs, 
founds,  and  Mediterraneans,  and  endeavoured  to 
fweep  away  the  whole  face  of  the  dry  land,  and 
mingle  it  again  with  the  waters  into  another 
chaos.  “ But  all  things  (hall  work  together  for 
good,^’ — for  this  fury  and  ravage  of  the  elepients 
has  formed  our  great  navigable  canals  for  com- 
merce, v/hich  rO  happy  Britain !)  diverge  every 
way  from  thy  fortunate  ifland,  like  radii  from  a 
common  center  ; and  thy  Ihips  are  continpally 
failing  to  the  weft  and  to  the  eaft,  to  the  north 
and  to  the  fouth,  upon  thefe  commercial  canals, 
vyhich  are  ready  prepared  for  thee  by  the  univer- 
fal  Patriot  and  Founder  of  happy  fituations,  and 
of  happy  ftates. 

The  Britifh  iflands,  though  far  north,  are  fituat- 
cd  in  the  center  of  the  univerfe  in  refpect  to  com- 
merce. The  Britilh  merchant  carries  out  by  the 
Cape  of  Good  Hope  the  produce  of  our  ifland, 
improved  by  the  labour  and  Ikill  of  our  artificers, 
in  exchange  for  which  he  brings  home  rich 
merchandize  from  afar.  He  fails  weftward  with 
abundance  of  our  produce  and  of  our  commo- 
dities, and  brings  home  the  rich  and  comfortable 
produdlions  of  the  new  world. 

To  the  fouth-eaft,  he  traverfes  the  great  length 
and  many  windings  of  the  Mediterranean,  to  dif- 
pofe  of  the  manufaftures  of  his  country,  and  to 
bring  home  many  of  the  comforts  of  life. 

To 
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To  the  north-eaft,  he  goes  to  Archangel  fdt 
timber,  and  up  the  Baltic  with  fome  few  of  our 
commodities,  for  timber,  hemp  and  iron,  the  laft 
of  which  might  be  made  at  home,  to  fupply  our- 
felves  and  others.  To  the  north  and  north-weft 
of  Europe,  the  Britifti  merchant  carries  out  but 
little,  yet  he  makes  profitable  voyages.  He  finds 
the  extenfive  northern  gulphs  replenifhed  with 
whales  and  other  valuable  fifh,  by  which  himfelf 
and  his  nation  are  enriched.  The  Britifh  mer- 
chant goes  to  the  inhofpitable  Ihores  of  Hudfon’s 
Bay,  and  many  other  cold  and  barren  regions, 
and  brings  home  the  fine  furs  of  the  north  for 
the  comfort  of  our  fine  ladies,  and  lady-like  gen- 
tlemen. 

Thus,  the  high  diluvian  tides,  and  the  rage  of 
the  elements,  have  torn  and  interfected  the  bow- 
els of  the  continents  and  iflands,  for  the  general 
ggod  of  man  in  a focial  and  commercial  ft  ate. 

The  Atlantic  ocean  is  a great  bafon  formed 
in  the  center  of  the  habitable  world ; from 
which  great  bafon,  a great  number  of  canals  and 
channels  are  cut  out  every  way,  to  water  and 
enrich  all  countries,  with  plentiful  exhalations 
diflblved  in  rain,  and  with  the  reciprocal  benefits 
of  commerce.  Two  of  thefe  are  eminently  dif- 
tinguifhable  above  the  reft,  for  extent  and  gene- 
ral utility,  viz.  the  gulph  of  Mexico,  with  all 
its  fubordinate  gulphs  and  bays,  in  the  New  Con- 
tinent 5 
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tinent ; and  the  Mediterranean,  with  the  Black 
Sea,  the  Gulph  of  Venice,  and  all  its  other  gulphs 
and -bays,  in  the  Old  Continent ; and  thefe  two 
great  branches  of  the  Atlantic  have  nearly  cut 
through  both  the  continents. 

Would  it  not  be  a great  convenience  and  ad- 
vantage to  the  cpmmercial  world,  if  thefe  two 
narrow  bars  were  cut  through  by  the  art  of  ■ 
man  ? i 

It  is  faid,  that  Alexander  of  Macedon  meant 
to  cut  through  the  illhmus  of  Suez,  for  the  re-  n 
ciprocal  convenience  of  the  commerce  of  India  \ 
and  the  Mediterranean.  Would  it  not  be  a great 
convenience  to  the  world,  and  a general  advan- 
tage to  the  commerce  of  Europe,  if  the  ifthmus 
. of  Suez  and  of  Darien  were  cut  through,  to  | 

make  a ready  communication  from  fea  to  fea  in  \ 

both  places  ? I grant,  that  fuch  a ready  commu-  | 
nication  would  be  an  immenfe  advantage  to  the  j 
commerce  of  Europe,  and  of  all  nations ; but  | 
what  is  generally  underftood  by  a navigable  cut 
is  abfolutely  impradticable ; a navigable  canal 
with  locks  is  pradicable,  but  how  far  convenient 
circumilances  may  concur  to  favour  the  execu- 
tion of  fuch  a work,  as  a navigable  canal  over  i 
either  of  thefe  two  places,  1 do  not  know.  It  is  i 

a pity  that  the  ifthmus  of  Suez  has  fo  long  been  ' 

and  ftili  is  under  the  dominion  of  thofe  barba-  ' 
rians  the  Turks,  a fpecies  of  Tartars  or  heredi- 
tary 
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(■ary  barbarians,  who  will  do  nothing  for  the 
good  of  the  world,  or  for  the  general  benefit  of 
fociety  and  commerce.  Was  the  iRhmus  of  Su- 
ez in  the  hands  of  a w'ife  and  intelligent  power, 
I fiiould  imagine  that  a canal  with  lochs,  upon  a 
fufficient  fcale  to  carry  through  fhips  of  all  bur- 
dens, would  be  foon  executed,  and  the  fhips  of 
all  nations  palling  through  and  paying  a mode- 
rate toll,  would  foon  reimburfe  the  expence,  and 
produce  a valuable  revenue  to  the  State  ; but 
fuch  are  the  mutual  jealoufies  of  the  power  and 
profperity  of  all  nations,  that  there  is  little  room 
to  hope  for  fuch  a public  benefit. 

The  commercial  part  of  the  world  in  general, 
are  not  fo  much  interefted  in  the  iflhmus  of  Da- 
rien as  in  that  of  Suez.  However,  a navigable" 
canal  over  Darien  would  be  a great  convenience 
to  the  countries  of  Peru  and  Chili,  and  likewife 
to  California,  and  all  the  weft  coafl  of  North 
America,  between  California  and  the  bay  of  Pa- 
nama. But  while  all  thefe  coafts  lie  under  the 
dominion  of  their  prefent  oppreffors,  there  is  not 
much  hope  that  thofe  naturally  glorious  and  fer- 
tile countries  will  ever  be  favoured  with  fuch  a 
fpring  and  impulfe  to  indufiry  and  commerce, 
while  the  Spaniards  are  the  inactive,  but  cruel  lords 
of  fuch  fine  and  improvable  regions  of  the  earth. 
We  obferved  above,  that  the  amazing  weight 
and  force  of  high  tides,  even  after  the  higher 
VoL.  II.  I i grounds 


( 250  ) 


grounds  were  formed,  made  numerous  deep  and 
wide  runs  and  channels  through  the  chains  of 
mountains  and  higher  grounds,  before  indura- 
tion was  compleated,  exarnples  of  w'hich  may  be 
found  in  Britain. 

Such,  for  inftance,  is  that  betwixt  Fort-wil- 
liam and  Invernefs,'— betw'een  the  Frith  of  Clyde 
and 'the  Frith  of ‘Forth, — between  the  Solway 
Frith  and  the  North  Sea,  to  the  eaft  and  fouth 
of  Berwick  upon  Tweed, — between  Parkgate  and 
feveral  parts  in  tlie  north-eaft  of  England,  and 
betw'een  the  Severn  Sea  at  Briftol  and  London  ; 
and  it  highly  deferves  to  be  remarked,  that  feve- 
ral of  the  wide  ft  of  thqfe  channels  were  after- 
wards filled  up  to  a certain  height  with  the  ftra- 
ta  of  coal  and  coal  metals.  Each  of  the  natu- 
ral channels  or  runs  of  the  tides  juft  rnentioned, 
excepting  that  between  Invernefs  and  Fort-wib 
liam,  are  really  filled  up  with  coals  and  the  con- 
comitants of  coal.  The  truth  of  this  obfervation 

t 

is  obvious,  and  will  bear  every  enquiry ; but  I 
will  not  enlarge  upon  it ; only  allow  me  to  re^ 
mark,  that  the  wifdom  and  provident  goodnefs 
of  Almighty  God  fliines  confpicuoufly  in  this 
difpofition.  The  rich  and  pleafant  valleys,  and 
low  plains  near  the  Teas  and  large  rivers,  were 
to  be  the  habitations  of  the  focial,  commercial, 
bufy  world  of  mankind  ; and  there  the  coals  are 
found,  perfedtly  convenient  for  home  confump- 

tion, 
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fion,  and  for  fiipplying  the  wants  of  others,  by 
the  great  commercial  high-roads,  the  waters. 
Had  the  coals  been  depofited  in  the  bowels  of 
the  higheft  mountains,  they  would  in  a great 
meafufe  have  been  ufelefs  to  fociety,  manufac- 
tures and  commerce.  We  could  not' have  car- 
ried the  coals  from  the  diftant  mountains,  nor 
lived  near  them.  The’  high  mountains  are.  too 
barren,  too  cold,  and  too  far  from  the  feas,  for 
the  relidence  of  man  in  a focial  commercial  ftate, 
but  there  is  none  or  very  little  of  them  there. 
1 have  neither  feen  nor  heard  of  coals  being 
found  any  where  in  very  high  mountains  ; how- 
ever, I do  not  aflert  the  contrary ; fuch  a thing 
may  exift  in  fome  part  of  the  world  or  other, 
though  I am  of  opinion,  that  there  is  no  fuch 
thing  as  real  and  regular  ftrata  of  coal  in  high 
mountains.  None  have  yet  been  difcovered  in 
fuch  fituations  ; and  therefore,  we  may  aflert, 
that  the  thing  is  not  common.  In  the  common 
courfe  of  things,  matters  are  better  ordered  for 
our  convenience.  We  generally  find  the  coals 
in  low  valleys,  and  in  eafy  rifmg  grounds  or  low 
hills,  in  fituations  where  the  dwellings  of  men 
and  their  manufactures  are  pitched,  and  feldom 
very  far  from  the  feas  or  navigable  rivers.  He 
who  formed  the  earth  knew  all  his  works  from 
the  beginning,  and  what  ufe  every  part  of  it  was 
to  be  turned  to  in  every  age  of  the  world ; and 

therefore. 
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therefore,  every  part  was  fitted  for  the  fcenes  to 
be  aded  upon  that  particular  Oage. 

Great  Britain  could  never  have  been  fuch  a 
manufaduring  commercial  country  as  it  is,  had 
it  not  produced  fuch  abundance  and  variety  of 
metals  to  be  manufadured,  and  fuch  abundance  - 
of  excellent  coals  as  are  found  and  worked,  with 
which  our  metals  are  manufadured.  1 he  pre-  1 
cious  and  ufeful  metals  are  frequently  difcovered  • 
in  pretty  high  mountains  and  remote  fituations  j 1 
but  their  great  value  in  proportion  to  their  bulk,  • 
enables  us  to  work  them,  and  to  carry  them  to  i 
the  mqnufaduring  and  commercial  parts  of  the 
country.  Coals,  on  the  contrary,  mufl;  be  a J: 
cheap  commodity  in  proportion  to  its  bulk,  j 
otherwife  it  would  never  anfwer  for  the  furnace,  ‘J 
the  forgci  nor  the  kitchen.  As  a vaft  bulk  and 
confiderable  weight  of  coals  is  ufed  for  all  com-  | 
mon  purpofes,  the  price  would  become  too  high  1 
before  they  could  be'  brought  down  from  the  1 
mountains  to  the- cities  and  habitable  valleys.  ^ 

The  more  I look  into  the  Mineral  Kingdom, 
the  more  clearly  I difcern  the  wifdom  and  pro- 
vidence of  our  beneficent  Creator ! Many  wife  • 
and  worthy  philofophcrs  have  given  us  number-  ' 
lefs  clear  and  convincing  proofs  of  confummate  ' 
wiidom,  benevolence,  and  defign,  in  fitting  aid  ^ 

' animals  and  plants  for  their  refpedive  purpofes, 
fituations,  and  manner  of  living.  Many  excek  ^ 

lent  ' j; 
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lent  obfervations  have  been  made  upon  all  parts 
of  the  animal  and  vegetable  kingdoms  ; and  I 
am  perfuaded,  that  in  time,  there  will  be  as  much 
faid  upon  ufeful  fubjedls  relating  to  the  Mine- 
ral Kingdom,  and  as  much  to  the  purpofe.  I 
know  well  that  there  is  as  much  to  be  faid.  The 
mofl  neceflary  articles,  to  fupply  the  wants  and 
to  fuit  the  conveniencies  of  man,  from  the  Mi- 
neral Kingdom,  are  found  in  the  greateft  plenty, 
and  are  the  ealiefl  to  be  procured : Witnefs 
pit-coal,  iron,  building-ftone,  limeftone ; but 
I will  not  defcend  to  particulars.  The  field  is 
too  cxtenfive  for  me.  In  fime  it  will  be  cultivat- 
ed. It  will  be  thoroughly  known  and  acknowledg- 
ed in  the  courfe  of  time,  that  there  are  as  clear 
footfteps  of  a wife  and  benevolent  Creator  difco- 
verable  in  all  parts  of  the  Mineral  Kingdom,  as 
are  difcovered  in  the  animal  and  vegetable  ; and  1 
reckon  all  the  chara^lers  and  circumftances  relat- 
ing  to  coal  and  ironllone,  which  was  the  fubje^t 
of  our  enquiries  above,  to  be  eminent  inftances  of 
benevolent  wifdom  and  defign.  When  future  na- 
turalifts  fhali  lay  the  foundation  of  their  refearch— 
es  in  the  Mineral  Kingdom  upon  true  and  rational 
principles,  and  /hall  difcover  clear  demonftrations 
of  the  wifdom  and  defigns  of  providence  in  the 
formation  of  the  furfacc  of  our  globe,  and  in  the 
refpedive  dTpofition  of  all  foffil  and  mineral  bo- 
dies, they  will  not  then  be  oifended  at  the  leading, 
though  rude  obfervations  of  a ruRic  philofopher. 

They 


C *54  ) 

*4-  • * * 

They  will  rather  thank  him  for  the  trouble  he  has 
been  at  in  clearing  the  ground,  and  laying  this 
^ude  foundation  for  their  future  profit  and  plea- 
fure  in  mineral  (Indies. 

1 will  now  offer  a few  obfervatioiis  concern- 
ing the  mutations  of  our  globe.  In  the  two 
laft  general  heads,  I pointed  out  and  explained  fe- 
veral  clear  and  inconteftible  proofs  of  an  univer- 
fal  deluge.  The  obfervations  I mean  to  advance 
at  prefent,  derive  their  force  and  importance  in  a 
great  meafure  from  their  connection  with,  and  re- 
lation to  nly  former  obfervations,  in  proof  and  il- 
luftration  of  the  doClrine  of  the  deluge. 

My  remarks  upon  the  fragments  of  quartz, 
Ihirl,  and  mica,  &c.  will  in  time  appear  to  the 
candid  and  intelligent,  to  be  decifive  proofs  that 
they  are  fragments  of  fome  original  (Irata,  which 
firata  we  can  no  where  find  ; nor  can  w^e  give 
any  account  or  rational  conjecture  about  them, 
without  allowing  of  what  w^as  univerfally  believed 
by  all  antiquity,  and  celebrated  by  many  of  the 
moft  ancient  poets  and  philofophers  of  many  na- 
tions. I mean  the  primaeval  (late  of  the  earth  be- 
fore the  deluge. 

I reckon  it  a certain  faCt,  that  the  quartz,  fhirl, 
and  mica,  with  all  the  fine  grains  found  in  the 
compofition,  and  in  the  'decompofition  of  our  rocks 
and  firata,  w'hich  are  not  cf  a prifmatical  figure, 

are 
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are  fragments  and  remains  of  the  antediluvian 
ilrata  j and  I think  it  probable,  that  all  our  me- 
tallic and  mineral  ores  were  difpofed  in  flrata  in 
the  antediluvian  ftate  of  the  earth.  I think  it 
probable,  that  the  metals  were  all  originally  in  a 
pure  and  malleable  hate ; and  that  the  flrata  of 
original  metals,  as  well  as  all  others,  were  broken 
to  pieces,  and  mixed  with  the  waters  in  the  chao- 
tic ftate  of  the  terraqueous  globe  5 and  that  by  the 
motions  of  the  tides,  they  were  all  ground  down 
to  fmall  grains  and  particles,  which  were  after- 
wards mineralized,  or  mingled  with  heterogeneous 
mineral  matter,  before  thefe  compounds  were  de- 
pofited  in  our  mineral  veins,  and  in  the  compofi- 
tion  of  fome  of  our  flrata. 

A great  deal  might  be  faid  about  the  origin  of  the 
antediluvian  flrata  5 but  as  it  muft  all  be  hypothe- 
tical, I will  not  dive  into  fuch  uncertain  and  ufelefs 
conjeaures.  But  notwithftanding  this  refolution, 
I would  not  have  it  underftood  that  I give  up  the 
point  as  uncertain.  I have  made  it  abundantly 
evident,  that  fuch  flrata  certainly  did  exi'ft.  I 
hinted  before,  that  the  various  fine  grains  and 
fragments  which  are  found  in  the  compofition  of 
our  flrata,  have  all  the  appearance  and  charadlers 
pf  originality.  The  atoms  or  particles  which  com- 
pofe  the  finely  laminated  textures  of  the  maffes  of 
talc,  muft  be  inconpeivablv  fmall. 

' . > 1 ^ 
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We  can  divide  the  plates  or  laminae  of  talc  into 
an  inconceivable  degree  of  finenefs.  What  fort 
of  particles  then  muft  fuch  bodies  be  compofed 
of?  and  the  other  grains  feem  to  be  equally  fine. 

If  we  fhould  decompofe  any  qf  thefe  bodies,  and 
look  for  the  original  particles  which  compofe  and 
make  up  the  mafs,  1 fuppcfe  we  fhould  not  be 
able  to  difcover  them.  We  fhould  find  them 
evanefcent ; but  our  flrata  are  not  fo.  If  any  of 
our  flrata  are  decompofed,  we  can  difcover  and  ^ 
give  an  account  of  the  component  parts,  which  I 
are  quartz,  fhirl,  mica,  and  various  other  fine  and 
pure  grains  ; but  if  we  look  for  the  atoms  which  | 
make  up  thefe  fine  grains,  we  fliall  find  them 
evanefcent  in  our  hands.  ’ 

The  inconceivable  finenefs,  and  homogeneous  | 
purity  of  the  whole  mafs  of  thefe  original  frag-  j 
ments,  fuggefts  to  me  one  remark,  which  I beg 
leave  to  offer,  viz.  As  there  are  no  perceptible  J 
grains  or  particles  in  thefe  fine  fragments,  it  is 
, evident  to  me,  and  will  appear  evident  to  every 
candid  enquirer  into  thefe  matters,  that  our  globe 
has  fuffered  only  one  great  change  by  water,  or 
otherwife.  Thefe  original  fragments  do  not  point 
out  to  us  any  thing  whatfoever  that  might  fuggeft 
the  idea  of  feveral  deluges,  or  of  the  earth  having 
fuffered  feveral  great  mutations  by  any  means  < 
^hatever.  The  component  parts  of  our  rocks 

and 
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fTtd  ftrata,  clearly  point  out  to  us  the  neceflity  of 
aiKinowledging  that  our  globe  has  fulfered  one 
gr^at  change  by  water ; but  the  phenomena  of 
nature  go  no  further.  We  are  obliged  to  acknow- 
led'^e,  whether  we  are  willing  or  not,  that  this  one 
change  was  accomplifhed  by  the  agency  of  water;, 
for  it  is  now  very  generally  known,  that  the 
marks  of  water  are  confpicuous  all  over  the  fuper- 
ficies  of  the  globe.  The  finenefs  and  purity  of  the 
effence  and  quality  of  thefe  original  fragments,  not 
only  fuggefl  to  us,  that  the  earth  has  fuffered  but 
one  change,  but  they  alfo  point  out  to  us  an  ocu- 
lar demonlfration  of  a revealed  truth,  viz.  that  the' 
Almighty  in  the  beginning  created  all  things  out 
of  nothing.  Mofes  fpeaks  of  “ all  things  which 
‘ the  Lord  God  created  and  made  and  there 
appears  to  me  notable  diftindion  between  the 
word  created  and  the  word  made.  The  idea  we 
have  of  the  meaning  of  the  word  create.^  is  to 
bring  fomething  into  exiftence  which  had  no  be- 
ing before  ; but  our  idea  of  the  word  make,  or^ 
made,  is  the  exercife  or  effeOis  of  a mechanical 
operation,  whereby  fomething  is  formed  of  pre- 
exilling  materials,  agreeable  to  the  defign  and 
(kill  of  the  maker. 

When  the  great  philofopher  Mofes  fays,  that 
the  Lord  God  created  the  heavens  and  the  earth, 
and  all  the  hofts  of  them,  the  word  create  feems 
VoL.  11.  K k • to 
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to  me  to  point  at  the  a£t  of  the  almighty  will  and 
power  in  the  firft  produ£tion  of  matter  ; and  the 
word  made  feems  to  point  at  the  proper  ufe  of 
matter  in  the  formation  of  worlds,  animals,  vege- 
tables. But  theffe  ate  depths  not  to  be  founded 
by  me,  and  therefore  I will  only  touch  them 
lightly  ; however,  I cannot  help  thinking  that  the 
fmenefs  and  homogeniety  of  the  original  particles 
of  matter  juftifies  my  faying  fo  much. 

Again,  we  are  told  by  Mofes,  that  in  the  be- 
ginning of  the  creation,  or  of  making  the  earthy 
and  while  it  was  yet  without  form^  “ The  Spirit 
* of  God  moved  upon  the  face  of  the  waters.’^ 
Perhaps  we  may  here  underftand  by  Spirit,  windj 
or  air  in  motion^  aS  an  ^gent,  which  fuggefts  to 
us,  not  only  the  idea  that  the  antediluvian  earth 
was  formed  by  the  agency  of  water  in  motion, 
but  alfo,  that  this  agent  operated  in  a fmooth 
and  orderly  manner.  The  atoms  which  compof- 
ed  the  ancierit  ftrata  were  inconceiveably  fine^ 
and  they  were  as  finely  put  together,  as  plainly 
appears  by  the  fragments  of  them  which  we  fee, 
which  exhibit  the  mofl:  perfedt  ftratification  ; and 
we  may  obferve,  that  fine  materials  are  capable  of 
being  finely  fabricated  ; and  they  deferVe  it.  But 
I will  rfetufn  to  the  examination  of  the  component 
parts  of  our  firata,  where  1 can  walk  upon  more 
fiire  ground,  than  in  difquifitions  about  the  am 
crent  firata.  It,  appears  to  me  highly  probable. 
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chat  oiir  metallic  ores  were  all  in  a pure  and  mal- 
leable date,  and  difpofed  in  regular  ftrata  in  the 
antediluvian  earth  ; and  that  thefe  ftrata,  as  well 
as  others,  were  broken  and  ground  to  pieces  in 
the  violent  motion  of  the  waters  of  the  deluge  j 
and  that  they  were  mineralized,  or  mingled  with 
heterogeneous  particles  before  they  were  lodged 
in  our  veins,  and  in  the  compofition  of  fome  of 
our  ftrata. 

That  a confiderable  quantity  of  mineral  and 
metallic  ore  is  blended  in  the  compofition  of  fome 
of  our  ftrata,  is  evident.  I have  frequently  feen 
it,  and  what  I have  feen,  no  doubt  but  many 
others  have  feen  alfo. ' 

Gold  is  chiefly  found  in  grains  of  various  ftzes, 
mixed  in  the  compofition  of  many  rocks,  though 
not  in  a mineralized,  but  in  a pure  and  virgin 
ftate. 

Irom  is  commonly  found  in  the  compofition  of 
a great  number  of  rocks.  I have  feen  lead  blend- 
ed in  the  compofition  of  the  ftirata  in  many  places. 
For  inftance,  there  is  a ftupendous  rock  at  Cum- 
fumlog  in  Cardiganfhire,  Wales,  which,  to  a 
great  extent,  is  mingled  with  grains  and  flowers 
of  fine  blue  lead  ore,  where  I faw  a great  number 
of  miners  fcattered  upon  the  high  front  of  the 
rock,,  moll  of  them  fufpended  by  ropes,  blowing 
down  the  rock  with  gunpowder,  in  order  to  fepa^:* 
rate  the  lead  from  it.  I have  frequently  feen  cop- 
per 
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.per  hi  the  body  and  compofition  of  the  ftrata  In  \ 

many  places.  The  tin  grains  in  Cornwall,  found  ■ 

m the  compofition  of  a fpecies  of  granite,  is  ano-  ■ 

ther  inflance ; and  thefe  few  are  fufficient  to  ] 

prove  the  fa£l.  j 

If  there  was  no  pure  virgin  metal  found  in  the  | 

world,  my  fuppofition  of  the  ancient  flate  of  the  1 

metals  would  be  more  doubtful  ; but  as  there  is  a I 

good  deal  found  in  that  ftate  in  many  parts  of  the  ; 

world,  this  circumhance  favours  my  opinion ; 

and  moreover,  it  is  a remarkable  fact,  which  is 

worthy  of  attention,  that  the  quantity  of  pure  ; 

/ virgin  metal  found  in  _a  malleable  hate,  is  in  ex-  • ■ 

a£l  proportion  to  its  toughnefs  and  dudlility. 

I':  Gold  is  found  in  fmall  maffes,  and  in  1 

grains  of  various  fizes,  but  always  in  its  virgin  J 

malleable  ftate,  embodied  and  blended  in  the  1 

compofition  of  the  rocks,  and  mingled  in  the  i 

fands  of  rivers  and  rivulets,  from  the  decompo-  j 

fition  of  thofe  rocks.  I hinted  before,  that  there  * 

. < 
being  fome  virgin  metals  found  in  the  prefent  | 

earth,  countenances  the  fuppofition,  that  they  J 

were  all  pure  and  malleable  in  the  antediluvian  a 

earth  : and  I will  now  add,  that  the  manner  in  \ 

j 

which  they  are  found  corroborates  my  opinion.  ^ 
Virgin  metals  are  motl  commonly  found  either 
in  fmall  grains,  blended  as  part  of  the  compofition 
of  the  ftrata,  or  elfe  imbedded  in  ft  ones,  or  in 
clifts-  of  rocks,  and  often  fqueezed  by  the  prelTure  ^ 
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of  the  furrounding  rocks,  fo  as  to  give  the  larger 
maffes  a rough,  unequal  furface,  being  the  exad 
impreffioh  of  the  bed  they  were  found  in.  This 
figure  is  given  by  forcing  the  pliant  metal  into  all 
the  irregularities  of  the  rock,  like  a print  of  but- 
ter. But  grains  and  fmall  malles  blended  in  the 
compofition  ot  the  ftrata,  is  the  mofl  common 
Hate  of  the  virgin  metals. 

2.  There  is  more  filver  found  in  a pure  and 
malleable  date,  than  of  any  other;,’metal,  excepting 
gold.  I fuppofe  that  the  tough  and  dtidlile  pro- 
perty of  gold  is  the  natural  reafon  of  its  not  be- 
• ing  broken  fmaller  by  the  attrition  of  the  frag- 
ments of  rocks  in  the  agitation  of  the  chaotic 
date  of  the  deluge  ; and  it  is  remarkable,  that  fil- 
ver is  next  to  gold  for  toughnefs  and  duftility, 
and  accordingly,  the  proportion  of  each  found  in 
a pure  virgin  date,  correfponds  exadly  with  thefe 
properties.  In  fome  of  the  filver  mines  of  Mexi- 
co and  Peru,  the  filver  is  found  pure  in  the  maf- 
fes of  ore.  By  viewing  famples  which  I have 
feen  from  thence,  the  filver  appears  rather  blend- 
ed in  large  grains,  and  fmall  fragments  of  virgin 
filver,  with  other  mineral  fubdances  in  the  general 
. mafs  of  the  ore,  than  mineralized  like  our  blue 
ores,  which  are  rich  in  filver.  In  the  American 
ores  we  can  fee  large  grains  of  filver  with  the  na- 
ked  eye  ; and  as  an  unquedionable  proof  that  we 
are  not  deceived,  we  can  cut  them  with  a knife  j 
I » whereas 
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whereas,  in  our  mineralized  ores,  which  are  rich 
in  filver,  the  particles  are  fo  finall,  and/o  perfedlly 
blended  and  mineralized,  that  we  cannot  dillin- 
guifli  them  even  with  the  help  of  glafles. 

3.  Copper  is  more  tough  and  dudlile  than 
lead,  and  lefs  fo  than  filver  ; and  accordingly  we 
*find  more  pure  malleable  copper,  than  of  lead, 
and  lefs  than  of  filver. 

Whether  the  learned  naturalifl;  will  agree  with 
my  opinion  concerning  the  ancient  ftate  of  the 
metals  or  not,  he  mull  acknowledge,  that  this 
feries  and  gradation  which  I have  pointed  out 
countenances  my  opinion.  There  mufl;  be  fome 
reafon  for  this  gradation,  and  I think  he  cannot 
point  out  one  that  correfponds  fo  well  with  the 
phenomena  of  the  compofition  of  the  ftrata  ; and 
therefore,  I really  think  that  I might  have  rank- 
ed the  metals  with  the  quartz,  fhirl,  and  mica,  as 
being  equally  evident  fragments  of  original  ftra- 
ta. 

I fuppofe  that  this  hint  is  new,  as  well  as  ma- 
ny others  in  fhefe  papers  ; and  therefore,  no 
doubt  but  they  will  ftartle  fuch  naturalifts  at 
firft,  as  have  not  been  accuftomed  to  view  thefe 
fubjefts  in  the  fame  light  with  me  ; however,  I 
hope  it  will  be  acknowledged,  that  my  obferva- 
tions  are  founded  in  nature,  and  I declare  that 
it  was  not  the  affedation  of  novelty,  but  the  love 
of  truth,  that  prompted  me  to  communicate  them 

to 
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to  the  public.  The  phenomena  of  nature  have 
pointed  out  to  me  fuch  obfervations  as  may  have 
.an  air  of  novelty.  I fubmit  them  to  the  exami- 
nation of  the  candid  naturalifl:,  and  when  he  has 
thoroughly  and  impartially  examined  my  works, 
he  will  acknowledge  that  truth  is  on  my  fide. 

Naturalifts  have  been  greatly  puzzled  to  find 
a quantity  of  water  fufficient  to  cover  all  the 
earth,  to  the  depth  of  about  forty  feet  above  the 
fummits  of  the  highefl;  mountains,  fo  as  to  pro- 
duce an  univerfal  deluge,  as  deferibed  by  Mofes, 
and  I confefs  it  is  a puzzling  fubjed.  It  is  ftili 
as  difficult  as  ever,  to  find  a quantity  of  watpr 
fufficient  to  make  fuch  a deluge  as  the  moll 
of  them  have  contended  for.  Some  of  them 
have  laboured  hard  in  fearch  of  it,  and  they 
have  ranfacked  Heaven  above,  and  the  low- 
eft  parts  of  the  earth,  to  collefl  fuch  a quantity 
upon  the  face  of  the  globe  as  would  deluge  the 
higheft  mountains ; but  their  refearches  have  not 
been  effe£lual  j and  their  account  of  this  matter 
is  by  no  means  fatisfaftory,  nor  can  I give  them 
any  affiftance.  I do  not  know  where  to  find  a 
fufficient  quantity  to  cover  the  whole  face  of  the 
globe  to  the  height  of  the  loweft  mountains^  if 
we  allow  thofe  mountains  to  remain  firm  and 
liable  as  they  now  are. 

It  is  out  of  nature,  and  appears  to  me  impof- 
fible  without  a miracle.  But  if  we  fuppofe,  that 
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the  original  ftrata  of  the  antediluvian  earth  were 
fome  how  or  other  diflocated,  broken  to  pieces, 
and  mixed  with  the  waters  of  the  ocean  in  a cha- 
otic ftate,  then  the  difficulty  is.  removed,  by  re- 
moving the  mountains,  and  mixing  them  in  a 
chaos  with  the  waters.  In  this  view  of  the  fub- 
je£t,  there  were  no  mountains  to  be  covered,  un- 
til, they  were  afterwards  formed  by  the  high  tides 
of  the  deluge  ; concerning  which,  1 will  offer  a 
few  obfervations.  The  quartz,  Ihirl,  and  mica, 
and  in  fhort,  all  the  vifible  fine  grains  found  in 
the  compofition  of  our  prefent  ftrata,  are  clear  in- 
dications, and  ftrong  proofs  of  the  former  exif- 
tence  of  fuch  original  ftrata  as  I fpeak  of.  At-  the 
fame  time,  it  does  not  appear  to  me  an  eafy  mat- 
ter to  explain -how  thofe  original  ftrata  were  bro- 
ken down  and  mixed  with  the  waters.  The  an- 
cient philofopher  and  infpired  hiftorian  Mofes, 
acquaints  us,  that  there  was  no  rain  in  the  an- 
tediluvian earth,  but  that  the  face  of  the  ground 
was  watered  by  mifts  inftead  of  rain,  wffiich  is 
not  improbable.  There  are  fome  countries  which 
never  rain  in  the  prefent  ftate  of  things  ; fuch, 
for  inftance,  as  Egypt  in  the  Old  Continent,  and 
Peru  in  America  ; and  moreover,  w'e  frequently 
fee  thick  mifts  in  thefe  countries.  A thick  mift 
arofe  from  the  north-eaft  in  the  fummer  of  1780, 
which  was  carried  along  by  a confiderable, 
though  moderate  breeze  of  wind.  This  mift  was 
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fo  thick  and  heavy,  that  it  condenfed  againft  the 
fouth  fide  of  the  High  Street  of  Edinburgh,  to 
fuch  a degree,  as  not  only  to  make  that  fide  of 
the  ftreet  wet  and  dirty,  but  even  to  run  down 
the  gutter  in  a current  as  in  time  of  moderate 
rain,  while  the  middle  of  the  ftreet  and  the  north 
fide  were  dufty.  And  I faw  the  fame  mift,  when 
carried  by  the  wind,  condenfe  againft  the  le  ayes 
of  trees,  fo  as  to  run  off  the  treea  in  continual 
great  drops,  which  made  a puddle  under  them, 
and  it  ran  along  the  fide  of  the  road,  where  there 
was  a row  of  trees,  while  a cloud  of  duft  was 
flying  in  the  middle  of  the  road.  I faw  this  in 
feveral  parts  of  the  Lothians  in  Scotland.  Upon 
the  fuppofition  of  there  being  no  rain  in  the  an- 
tediluvian earth,  the  ftrata  which  compofed  the 
fuperficies  of  that  earth  would  want  moifture, 
and  of  confequence  they  would  become  full  of 
cracks  and  chaps  by  drying  too  much  ; the  dry 
external  air  would  be  admitted  into  their  cracks 
and  filTures,  which  would  wafle  the  cohefion  of 
the  rocks,  and  haften  their  decay  near  the  fur- 
facc. 

The  rains  defcending  feafonably  upon  our 
mountains  and  plains,  entering  the  fuperficies  of 
our  ftrata,  and  percollating  their  pores  and  cra- 
nies,  and  pafling  through  their  inrerftices,  keeps 
them  continually  frefh,  and  preferves  the  cement- 
ing quality  in  perfe£lion.  But  if  the  antedilu- 
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vian  flrata  wanted  the  moifture  communicated 
by  rain  and  melted  fnow,  undoubtedly  they 
would  crack  and  moulder,  and  approach  rapidly 
to  decay ; and  if,  at  any  future  time,  water  or  ex- 
ceffive  rain  was  to  oyerflow  or  to  defcend  fud- 
denly  upon  the  ftrata  thus  cracked  and  overdri- 
ed, it  would  have  an  immediate  tendency  to  fer- 
ment and  diflocate,  and  burft  the  flrata  into 
fmall  fragments  and  mafles  of  various  fizes. 

The  learned  aftronomer,  Mr  Whifton,  con- 
ftantly  affirms,  that  a Comet  palled  by  the  earth 
at  the  very  time  when' all  antiquity  fay  the  uni- 
verfal  deluge  happened  ; that  the  earth  pafled 
quite  through  the  atmofphere  and  tail  of  that 
Comet,  and  in  confequence  of  this  near  approach 
of  the  Comet,  that  the  earth  acquired  thereby  a 
great  quantify  of  a watery  vapour,  which  fell 
down  in  heavy  rain  upon  the  earth.  This  is  not 
contradicted  by  other  aftronomers ; on  the  con- 
trary, the  learned  in  general  alTert,  that  a Comet 
did  appear  at  the  precife  time  mentioned  by 
Whifton.  If  this  Comet  approached  fo  near  the 
earth  as  Whifton  fays  it  did,  befides  the  watery 
vapour  which  the  earth  would  attraCl  from  it, 
the  Comet  would  certainly  have  a mighty  effeCl 
in  difturbing  our  atrnofphere,  in  caufing  exceffive 
rains  to  defcend  from  thence,  and  in  raifing  the 
tides  of  the  ocean  to  a monftrous  height,  which 
tides  would  overflow  the  land,  and  by  their  pro- 
digious 
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digious  weight  and  force  would  tear  up  the  an- 
tediluvian ftrata,  and  foon  break  them  to  pieces, 
when  mixed  with  the  water.  By  this  means,  the 
Ihores  and  mural  barriers  of  the  ocean  would  be 
broken  up,  which  would  facilitate  the  mixing  of 
the  land  and  water  in  a chaotic  ftate. 

When  once  the  ftrata  began  to  be  diflocated 
and  broken  up,  either  by  the  defcent  of  heavy 
rains  upon  the  dry  and  half  calcined  ftrata,  or 
by  the  tides  invading  and  overflowing  the  land ; 
the  fermentation  and  deftrudion  of  the  parched 
ftrata  would  advance  rapidly,  until  the  folid  fur- 
face  of  the  globe  was  broken  to  pieces,  and 
blended  with  the  waters  of  the  ocean  in  a gene- 
ral chaos.  - ' ' 

I exclude  from  my  obfervations  all  concern 
with  central  waters  ifluing  out  of  the  bowels  of 
the  earth,  to  overflow  and  difturb  the  furface.  I 
do  not  know  that  any  fuch  waters  exift  ; nor  is 
there  any  way  for  me  to  acquire  fuch  knowledge. 

I have  no  doubt  but  this  planet  of  ours  has  fome 
relation  and  connedion  with  all  the  other  planets 
of  the  fame  fyftem  j but  what  degree  of  denfity 
and  gravity,  &c.  in  proportion  to  its  magnitude 
and  fituation,  is  requifite  to  anfwer  its  relation  to 
the  reft,  is  out  of  my  power  to  know ; and  with- 
out this  knowledge,  there  is  no  ground  left  for 
me,  fo  much  as  to  form  a probable  conjedure, 
whether  the  center  of  the  earth  is  folid  or  fluid, 
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light  or  heavy,  denfe  or  rare,  hot  or  cold ; and 
therefore  1 will  not  meddle  with  the  center  of 
the  earth.  The  fuperficies  of  this  planet  is  ex- 
pofed.  to  my  infpe£lion  and  enquiries,  which  I 
will  purfue,  and  fubmit  my  obfervations  to  the 
cenfure  of  the  candid  naturalift. 

Some  philofophers  oppofe  the  doctrine  of  an 
univerfal  deluge,  from  the  fuppofition  of  its  ab- 
furdity,  as  they  imagine.  Thefe  gentlemen  al- 
ledge, that  it  refie£ts  diflionour  upon  a wife  and 
intelligent  Creator,  to  fuppofe  that  he  would 
make  any  of  his  works  fo  imperfeQ:  at  firft,  as  to 
require  an  after-change  or  reformation.  This 
objedion  may  appear  at  firfl  fight  both  plaufible 
and  flrong ; however,  it  is  not  fupported  by  the 
oeconomy  of  nature  and  experience.  ‘ 

We  find  nature  full  of  change,  and  generally 
for  the  better.  We  arc  moft  fenfible  of  thefe 
changes  in  animated  nature,  where  the  transfor- 
mations may  be  properly  called  advances  to  a 
better  ftate. 

The  fordid  caterpillar  of  lafl  feafon  is  now  a 
fliining  butterfly,  floating  at  pleafure  in  the  am- 
bient air,  and  fipping  the  nedar  of  every  flower  ; 
and  we  hope  for  a greater  change : In  fhort,  na- 
ture is  full  of  change  or  advance ; but  why  it 
fliould  be  fo,— why  all  creatures  are  not  made 
inimitably  perfed  and  permanent  at  firft, — is  too 
deep  a queftion  to  be  folved  by  the  wifdom  and 
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philofophy  of  man.  We  know  that  it  is  fo  ; but 
the  reafon  of  this  and  other  infcrutable  pheno- 
mena of  nature,  mufl  be  refolved  in  the  wifdoni 
and  will  of  God. 

From  many  of  the  phenomena  of  nature  I am 
led  to  imagine,  that  the  antediluvian  earth  was 
created  a fit  and  proper  habitation  for  man  in  his 
firfl  perfedl  ftate  of  innocence ; but  when  he  fell 
from  his  firfl  eflate,  and  became  a finful  man, 
by  afpiring  at  independence  and  equality  with 
God,  he  at  the  fame  time  became  a miferable 
man,  fubjed  to  many  more  wants  than  former- 
ly, and  particularly  fuch  wants  as  are  connefled 
with  the  aids  of  fociety,  arts  and  commerce; 
which  the  antediluvian  earth  was  not  fo  well 
adapted  to  fupply  as  the  prefent.  The  antedilu- 
vian ftrata  were  by  far  too  hard,  fine,  bright  and 
glorious,  for  the  common  ufes  of  fociety.  In  or- 
der to  throw  as  much  light  as  I poflibly  can  up- 
on this  great  and  difficult  fubjeft,  I will  feledl  a 
few  particulars,  which  feem  to  point  out  the  ne- 
ceffity  and  the  reality  of  the  changes  we  are 
fpeaking  of. 

We  have  already  treated  of  the  quartz,  fhirl, 
and  mica,  and  other  fine  grains  and  maffes  found 
in  the  compofition  of  our  ftrata  ; and  have  hinted 
that  thefe  muft  be  fragments  of  fome  ancient  ftra- 
ta, that  is,  of  the  antediluvian  ftrata.  We  fhall 
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take  a curfory  view  of  the  principal  phenomena 
of  fome  of  thefe  fragments. 

Talc  and  mica  is  one  of  the  finefl:  and  moft 
beautiful  fubftances  in  the  world  ; and  though  in 
general  it  is  broken  exceeding  fmall,  in  which  ftate 
it  is  called  mica  ; yet  I have  feen  many  fragments 
of  it  much  larger  than  any  other  of  thofe  I call 
ancient.  1 have,  in  the  Highlands  of  Scotland, 
^ feen  fragments  of  it  up  to  four  or  five  inches 
broad,  and  more 'than  one  inch  in  thicknefs  ; and 
it  is  found  in  hill  greater  maffes  in  fome  of  the 
Ruffian  dominions,  where  they  ufe  it  for  window- 
lights,  where  it  has  acquired  the  name  of  Mufco- 
vy  Glafs.  The  ftratification  of  the  maffes  of  talc 
is  fo  exceeding  fine  and  perfect  j that  it  is  impoffi- 
ble  to  conceive  how  thin  the  laminae  of  it  may  be 
divided,  without  feeing  it ; and  I know  of  nothing 
that  is  more  bright,  fmooth,  fhining,  and  pellucid, 
than  the  thin  plates  of  fine  talc. 

2(i,  I imagine  that  the  larger  fragments  of 
quartz  and  feldtfpat,  which  are  feen  in  fome  gra- 
nite rocks,  or  in  granite  gravel,  from  the  decom- 
pofition  of  thofe  rocks,  may  be  ranked  next  to  the 
talc  for  the  fize  and  magnitude  of  the  maffes.  I 
have  feen  diftindl  maffes  of  feldtfpat  imbedded  in 
the  granite  rocks  of  Galloway,  and  other  parts  of 
Scotland,  of  an  oblong  or  quadrilateral  figure,  up 
to  two  inches  long,  and  more  than  one  in  breadth 
and  thicknefs.  Thefe  large  maffes  always  appear 
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of  a finely  ftratified  or  tabulated  ftrudure  ; but 
the  leaves  or  ftrata  are  flrongly  cemented  toge- 
ther, fo  that  thefe  fragments  are  not  fo  divifible 
as  the  talc. 

3(i,  I fuppofe  the  diamond  may  come  in  next  to 
the  quartz,  for  the  magnitude  of  its  mafles.  I 
reckon  that  the  diamond,  and  all  the  gems  and 
precious  flones,  which  are  not  of  a prifmatical 
figure,  from  their  being  chryllallized  in  the  caver- 
nous parts  of  our  rocks,  are  fragments  of  the  an- 
* . # 

cient  ftrata.  All  thofe  fine  malfes  and  grains 
which  are  of  a ftratifted  or  tabulated  ftru6;ure,  are 
certainly  ancient : And  the  diamond  is  known  to 
be,  perhaps,  as  finely  ftratifted  as  the  talc  itfelf ; 
and  there  is  certainly  no  foffil  in  the  world  that 
has  a finer  fabric,  and  more  perfeft  ftratiftcation 
than  talc.  The  diamond  is  fo  hard  and  ftrong, 
that  it  can  only  be  broken  by  fplitting  or  cleaving 
it  afunder;  but  the  laminse  or  ftratified  plates  of 
the  diamond  are  fo  flrongly  and  fo  finely  cement- 
ed together,  that  they  cannot  be  difcerned  or  any 
way  known  to  exift,  but  when  force  is  ufed  to 
break  the  ftone.  The  diamond,  and  many  other 
gems,  are  found  in  the  potatoe  form,  which  fhews 
them  to  have  been  rolled  in  water,  until  the'  afpe- 
rities  and  (harp  angles  were  rubbed  off  j and  their 
tabulated  ftru£lure  proves  them  to  be  fragments 
of  fome  ancient  ftrata.  But  that  I be  not  over  te- 
dious to  no  purpofe,  I will  obferve  here  in  gene- 
ral, 
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ral,  that  the  fame  thing  may  be  faid  of  all  the 
other  fine,  bright,  pure,  and  pellucid  grains  and 
inafles  found  in  the  compofition  of  our  ftrata, 
which  has  been  faid  of  the  above-named.  The 
brightnefs  and  beauty  of  their  colours,  the  fine- 
nefs,  and  the  tabulated  or  ftratified  fabric,  proves 
them  all  to  be  fragments  of  fome  ancient  ftrata  ; 
and  we  mull  acknowledge  thofe  ancient  ftrata  to 
be  antediluvian.. 

Now  it  is  remarkable,  that  all  the  gems,  and 
moft  of  the  fine  grains  and  fmall  maffes  found  in 
the  compofition  of  our  globe,  or  among  the  debris 
of  the  decompofed  fuperficies  of  our  rocks,  are  of 
various  bright  and 'beautiful  colours,  fuch  as  red, 
an  azure  white,  green,  blue,  yellow,  &c.  with  va- 

V 

rious  fhades  and  tinges  of  thefe  and  other  co- 
lours ; and  it  is  alfo  remarkable,  that  excepting 
talc,  all  thefe  grains  and  maffes,  from  the  fmall 
grains  of  fand  up  to  the  coftly  diamond,  are  ex- 
ceeding hard  ; even  fo  hard,  that  no  tools  of  our 
tempering  would  be  fit  to  pierce,  or  to  have  any 
impreffion  upon  rocks  of  them.  We  find  in  our 
rocks  fine  grains  of  a great  variety  of  colours, 
from  which  we  may  infer,  that  there  was  a great 
variety  of  ftrata  in  the  antediluvian  earth  ; but  as 
thefe  colours  are  very  bright;  and  the  grains  very 
hard,  we  may  alfo  infer,  that  thofe  ftrata  were 
not  very  fit  for  the  common  purpofes  of  life. 
They  were  too  hard  to  be  quarried  and  worked, 
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and  too  bright  and  glorious  for  the  eye  of  man  to 
behold  in  buildings,  and  other  common  ufes  of 
fociety. 

Thefe  remarks  upon  the  antediluvian  flrata 
fuggefl;  to  me,  that  the  earth  was  firft  formed  a 
filitable  habitation  for  fuch  a glorious,  perfect  and 
happy  creature  as  man  in  innocence ; but  when 
man  finned  againft  God,  by  afpiring  at  equality 
and  independence  of  his  bountiful  Creator,  and 
Sovereign  Lordj  he  foon  experienced  a fatal 
change.  His  mind  was  defiled  with  fmful  and 
unruly  paffions  and  appetites,  and  his  body  became 
mortal,  frail,  and  vulnerable.  In  fhort,  man  then 
4 became  fmful,  miferable,  and  wretched,  expofed 
to  ficknefs,  pa;in,  and  a thoufand  woes  and  incon- 
veniencies,  which  made  the  aids  and  accommoda-  ^ 
tions  of  fociety  abfolutely  necelfary  for  his  tolera- 
ble well-being  in  this  world  ; and  the  Almighty 
did  not  leave  him  deftitute,  but  pitied  him  in  his 
low  eftate,  and  provided  for  his  accommodation. 

Although  the  antediluvian  earth  was  perfedly 
fultable  for  the  habitation  of  man,  as  he  came 
from  the  hands  of  his  Creator  ; yet  it  was  not. 
fo  fuitable  as  the  prefent  to  fupply  the  various 
wants  of  fuch  frail  and  v/retched  creatures  as  we 
are  now  ; and  that,  when  it  pleafed  the  all -wife, 
benevolent,  and  merciful  Creator  to  pity  us  in 
that  low  eftate,  into  which  we  had  plunged  our- 
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felves,  by  attempting  to  climb  too  high  j and 
when  k pleafed  him  to  lay  our  help  upon  an  Al- 
mighty Saviour,  who  is  able  to  deliver  us  from 
eternal  ruin,  to  raife  us  up,  and  rel^ore  us,  even 
here,  to  virtue,  dependence,  and  hope ; the  Al- 
mighty was  alfo  pleafed,  in  proper  time,  to  take 
to  pieces  the  fabrick  of  our  firft  habitation,  and 
to  rebuild  it  with  additional  accommodations,  ful- 
ly adequate  to  the  various  wants  and  convenien- 
cies  of  miferable  man  in  a focial  ftate  of  iriduftry 
and  commerce. 

We  know  very  well  that  the  ftrata,  and  the  mi- 
nerals of  the  pofldiluvian  earth,  are  fully  adequate 
to  all  the  demands,  and  perfectly  convenient  for 
all  the  accommodations  of  fociety  ; but  we  have 
good  reafon  to  doubt  that  the  antediluvian  ftrata, 
&c.  were  not  fo  fuitable  for  our  purpofes.  I am 
confident  that  there  was  no  pit-coal  in  the  former 
earth ; the  origin  and  fource  of  which  was  the 
antediluvian  timber,  which  we  have  already  ex- 
plained ; and  coal  is  of  fuch  vafl;  confequence  to  a 
fiourifliing  ftate  of  fociety, — to  arts,  manufaftures,. 
and  commerce  in  our  part  of  the  world,  that  we 
could  make  but  a poor  figure  without  it,  and  its 
confequence  will  increafe  in  other  countries  as 
well  as  ours.  We  know  that  our  grofs  com- 
pound «d  ftrata,  and  the  order  of  their  difpofition, 
are  exceedingly  convenient  for  our  quarrying  and 
building,  houfes,  harbours,  bridges,  and  for  mak- 
ing 
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ing  roads,  &c.  I doubt  much  if  the  hard  and 
fine  textures  of  the  ancient  flrata  were  fit  for  any 
of  thefe  purpofes.  Our  coarfe  compounded  ma- 
terials are  very  fit  for  high  roads  ; but  I would 
not  wilh  to  be  obliged  to  travel  in  a funny  day 
upon  a pavement  of  diamonds,  talc,  and  rubies. 
None  of  the  virgin  metals  we  find,  fuch  as  gold, 
filver,  copper,  will,  make  a good  edge,  nor  have 
they  the  ftrength  and  hardnefs  of  iron.  Iron, 
which  is  of  more  intrinfic  value  than  all  the  gold 
and  gems  in  the  univerfe,  appears  to  me  to  be  ab 
together  a compound  mineral; -and  that  it  was 
prepared  and  difperfed  by  the  chaotic  flate  of  the 
deluge,  all  over  the  fuperficies  of  the  globe,  as 
we  find  it  in  fuch  vafl;  profufion,  like  the  other 
neceffary  and  common  bounties  of  nature.  What 
could  we  do  without  iron  in  an  improved  date  of 
fociety,  arts,  and  commerce  ? And  fuppofing  iron 
to  have  had  the  fame  quality  and  properties  be- 
fore as  fince  the  deluge,  yet  if  it  was  depofited  in 
llrata  among  a multitude  of  other  different  flra- 
ta, as  hard  and  impenetrable  as  the  fa'mples  which 
we  have  of  them,  there  could  not  a fufficient 
quantity  of  iron  be  raifed  to  anfwer  the  demands 
of  fociety.  I do  but  lightly  touch  thefe  obfbure, 
though  interelling  topicks,  and  leave  them  to  be 
examined  and  treated  m.ore  amply  by  the  intelli- 
gent naturalifl:,  and  he  will  find  that  the  pheno- 
mena of  nature  favour  my  conjedures, 
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I obferved  above,  that  the  great  philofopher 
Mofes  has  pointed  at  the  manner  of  the  formation 
of  the  primitive  ftrata,  in  the  fignificant  words  of 
the  Spirit,  or  wind  of  the  Lord  God  moving  upon 
the  face  of  the  waters^  which  denotes  their  being 
put  in  a gently  flowing  motion,  whereby  the  fine 
and  beautiful  ftrata  of  the  antediluvian  earth 
were  formed  ; and  I imagine,  that  moft  of  thofe 
ftrata  were  thin,  but  very  regular  ; and  this  fup- 
pofition  is  founded  upon  the  inconceiveable  fine- 
nefs  of  the  materials,  or  particles  of  which  thofe 
ftrata  were  compofed  ; and  if  thofe  ftrata  were 
generally  thin  and  hard,  they  were  the  more 
fubjedl:  to  be  cracked  by  exceflive  drought,  and 
they  would  be  the  eafier  burft  afunder,  broken 
to  pieces,  and  taken  up  in  the  waters  of  the 
deluge. 

The  fame  great  philofopher  ufes  a different 
language,  or  form  of  words,  when  he  points  at 
the  deftrudion  of  the  ancient  ftrata,  and  the  for- 
mation  of  the  prefent  fuperficies  of  the  earth.  He 
fays  concerning  this  fubjed,  that  “ the  fountains 
of  the  great  deep  were  broken  up,”  by  which  I 
undefftand  the  diffevering,  and  breaking  to  pie- 
ces the  fuperficies  of  the  ancient  ftrata,  which 
were  the  only  mural  boundaries  of  the  ocean, 
for  there  was  but  little  or  no  fand  then  ; fand  be- 
ing  evidently  the  remains  of  the  primitive  ftrata 
broken  to  pieces,  and  ground  fmall  by  attrition 
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in  tlie  chaotic  tides.  When  the  primjeval  ftra- 
ta  were  broken  up,  Mofes  fays,  that  “ the  waters 
‘ prevailed,  and  increafed  exceedingly  upon  the 
‘ face  of  the  earth.”  I am  very  much  inclined  to 
give  credit  to  Whifton’s  account  of  a comet’s 
approaching  and  paffing  near  the  earth  at  the 
time  of  the  deluge.  It  is  generally  agreed,  that  a 
comet  did  appear  at  the  precife  time  mentioned 
by  Whifton.  If  that  comet  came  as  near  the 
earth  as  he  fays  ; and  if  the  earth  paffed  quite 
through  the  atmofphere  and  tail  of  that  comet, 
no  doubt,  it  would  oqcafion  the  cataflrophe  of  an 
univerfal  deluge.  Upon  that  fu^pofition,  it  is 
impoffible  for  us  to  imagine,  with  any  refpedl  to 
the  nature  of  things,  that  fuch  an  event  would 
not  happen.  The  earth  paffing  through  the  at- 
mofphere of  the  comer,  would,  undoubtedly,  at- 
tract to  itfelf  a great  quantity  of  that  atmofphere, 
which  would  fall  down  in  rain  upon  the  earth. 
As  there  had  been  no  rain  before  the  deluge,  we 
may  fuppofe  that  our  atmofphere  was  by  that 
time  plentifully  charged  with  watery  vapour ; 
now,  the  attraction  of  a comet  paffing  fo  near 
the  earth,  would  raife  a terrible  commotion  in 
our  atmofphere,  which  alone  was  a fufficieiit 
caufe  of  prodigious  quantities  of  rain  falling  up- 
pn  the  earth  ; which  rain,  when  joined  by  the 
high  tides,  which  mufl  be  raifed  by  the  attrac- 
tion of  the  comet,  were  Efficiently  powerful 
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caufes  of  an  univerfal  deluge.  Attra^ion  isjjknown 
and  acknowledged  to  be  an  eflential  property  of 
bodies;  and  although  they  mutually  attract 
one  another,  yet  the  greater  the  body,  and  the 
more  matter  it  contains,  the  powers  of  at- 
traftion  will  be  proportionally  great.  Whif- 
ton  and  other  aftronomers  alTure  us,  that  the 
s comet  which  palTed  by  the  earth  at  the  time 
of  the  deluge,  is  confiderably  'lefs  than  the 
earth  ; from  whence  we  may  conclude,  that  the 
earth  had  a greater  chance  of  robbing  fo  fmall  a 
comet  of  part  of  its  atmofphere,  than  of  being 
robbed  by  it.  Such  a comet  paffing  fo  near  our 
earth,  would  certainly,  by  its  powers  of  attrac- 
tion, greatly  difturb  our  atmofphere,  and  raife 
the  tides  of  our  ocean  to  fuch  a monftrous 
height,  as  to  overflow  the  land  ; and  when  the 
land  was  overflowed  by  fuch  high  and  weighty 
tides,  the  weight  and  force  of  fuch  tides  would 
certainly  tear  up,  and  break  to  pieces,  the  primae- 
val ftrata. 

Philofophers  may  be  allowed  to  form  conjec- 
tures concerning  the  ufe  and  intention  of  all  na- 
tural bodies ; and  to  know  the  real  ufe  of  a thing, 
and  the  intentions  of  the  Deity  in  producing  it, 
is  among  the  mofl  profitable  and  moll  comfort- 
able attainments  in  natural  knowledge  ; and  we 
rejoice  in  our  participation  of  fuch  knowdedge. 
What  if  the  ufe  of  comets  fliould  be  to  carry 
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fuch  fupplies  to  the  planets  as  may  be  neceflary 
and  ufefulj  to  bring  about  revolutions,  changes, 
or  advances,  by  fire  or  water  ? The  decay,  the 
wafte,  and  the  deftruftion  of  one  body,  ani- 
mal or  vegetable,  &c.  in  our  world,  is  made  ufe 
of  for  the  well-being  of  another  : But  this  myf- 
tery  is  too  deep  for  me ; and  therefore  I will 
content  myfelf  with  the  bare  hint. 

We  have  nothing  in  nature  capable  of  affix- 
ing the  imagination  to  conceive  proper  notions 
of  fuch  nionXrous  tides,  as  a chaotic  ftate  of  the 
terraqueous  globe  would  be  raifed  to;  any 
thing  that  we  have  feen,  or  can  fee,  of  floods  and 
inundations,  being  too  trifling  to  affifl;  our  ideas. 
Mr  FergulTon’s  chapter  upon  Tides  is  perhaps  the 
bell  illuftration  of  this  fubjeft,  and  the  befl:  aid 
we  can  get  to  affifl  us  in  forming  proper  ideas  of 
thofe  tides. 

When  once  the  tides  were  by  any  means  raif- 
cd  fo  high  as  to  invade  and  overflow  the  land  to 
a great  depth,  there  is  no  room  to  doubt,  that 
the  violent  rufhing  forward  from  eafl:  to  wefl,  of 
fuch  a prodigious  weight  and  depth  of  water, 
would  foon  tear  up  and  deflroy  the  folid  fuper- 
ficies  of  the  globe.  I have  had  a good  deal  of 
experience  and  obfervation  in  a pradical  branch 
of  mining  called  hujhing ; which  is  frequently 
praclifed  in  making  trials  for  mineral  ores  upon 
Hoping  grounds,  and  fometimes  for  hufhing  or 
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fcouring  the  rubbifh  out  of  old  works,  in  order 
to  get  what  ore  has  been  left  in  the  rubbifh. 
Hufhiug  is  performed  by  making  a hufh-dam  or 
refervoir,  with  a fluice  as  high  up  as  water  is  to 
be  had ; and  by  cutting  a trench  in  a right  or  a 
diagonal  line  down  the  hope,  and  letting  out  the 
water  to  fcour  and  deepen  the  trench,  or  hufh- 
gutter  do^vn  to  the  bare  rock,  in  order  to  make 
difcoveries.  When  this  operation  is  fo  far  com- 
pleted, that  we  have  wafhed  or  hufhed  away 
every  thing  off  the  face  of  the  rock  within  the 
gutter,  it  cannot  be  imagined,  nor  if  told  would 
it  be  believed  without  feeing,  how  the  folid  fur- 
face  of  the  rock  is  torn  up  and  carried  down  the 
hufh-gutter  by  the  weight  and  force  of  the  wa- 
ter ; and  if  two  or  three  feet  deep  of  water, 
blended  with  ftones  and  rubbifh,  can  do  fo  much, 
what  may  we  not  fuppofe  twenty  or  thirty  thou- 
fand  feet  deep  capable  of  doing. 

We  have,  perchance,  feen  a fmall  branch  of  a 
river  break  out  of  its  channel  in  a flood,  and  take 
a new  courfe,  and  then  we  have  feen  what  ha- 
vock  that  fmall  current  has  made  upon  the  face 
of  the  ground. 

But  every  thing  that  we  can  fee  or  think  of 
is  fo  very  diminutive  and  trifling,  as  not  to  be 
fuited  to  raife  our  ideas  to  proper  conceptions  of 
the  amazing  weight  and  force  of  tides  rifing  fe- 
veral  miles  in  height,  and  rufliing  forward  in  the 
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full  force  of  fuch  a height.  When  the  waters 
of  the  deluge  had  fo  far  “ prevailed”  as  to  break 
up  the  primaeval  ftrata,  and  to  blend  them  in 
thofe  high  tides  which  overflowed  all  the  land  ; 
it  is  pretty  eafy  to  conceive,  that  the  prodigious 
and  unequal  agitations  of  fuch  tides,  in  their  pe- 
riodical motions  weflward,  would  be  fully  ade- 
quate to  grind  down  the  fragments  of  thofe  ftra- 
ta by  attrition,  into  fuch  grains  and  particles  as 
we  find  in  the  compofition  of  our  ftrata. 

When  we  reflect  upon  fuch  a chaos, — a world 
of  water  and  broken  rocks,  blended  together  in 
monftrous  agitation  and  forward  motion,  and  all 
the  ftones  continually  grinding  one  another,  by 
rolling  and  attrition,  in  the  violent  progreflive 
motions  of  fuch  tides  of  the  chaotic  mafs  ; it  is 
a wonder  that  any  grains  and  fragments  are  left 
fufficiently  diftinguifliable  to  give  us  any  notion 
of  their  being  primseval  ftrata,  and  that  they  are 
fuch,  I have  clearly  proved  before. 

When  the  remains  of  the  primaeval  ftrata  had 
been  rolled  about  long  enough  in  the  agitations 
of  the  chaotic  tides,  to  prepare  the  debris  of  them 
to  be  fit  for  being  formed  in  fuch  ftrata,  as  would 
be  moft  fuitable  and  convenient  for  the  various 
purpofes  of  the  poft-diluvian  earth,  the  moft 
violent  agitations  of  the  chaos  began  then  to 
abate,  and  the  fuperficies  of  the  earth  began  to 
be  formed  a-frefli,  of  the  various  coarfe  grains 
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which  w.ere  ground  down  ^ind  blended  together 
in  the  waters. 

I hinted  before,  that  part  of  the  folid  furface  ^ 
of  our  globe,  fuch  as  the  granite  rocks,  compof-  • 
ed  of  large  grains  and  malfes,  was  formed  by  • 
fubfidence  in  deep  water,  which  I fuppofe  to  be  : 
done  when  thofe  high  tides  were  in  fome  degree  i 
of  reft,  about  the  height  of  the  tides ; and  that 
the  more  regularly  ftratified  parts  were  formed  ^ 
by  water  in  motion,  when  the  tides  were  mov-  ^ 
ing  weft  ward  after  the  Sun  and  Moon. 

Behold  in  the  granite  and  porphyry  rocks,  a 
clear  demonftration  of  the  truth  of  my  natural  ; 
hiftory  of  the  fuperficies  of  the  globe.  Some  of 
the  granite  rocks  of  Lochaber  in  the  Highlands  ■ 
of  Scotland,  and  many  others  which  I have  feen, 
are  wholly  compofed  of  large  grains  of  exceeding  j 
fine  ftones  of  various  bright  and  beautiful  co-  -i 
lours,  cemented  with  the  fame,  which  rocks  were  ■ 
defcribed  above.  Now,  thefe  large  grains  and 
fmall  maffes  of  the  primaeval  ftrata,  were  too 
heavy  and  bulky  for  floating  long  in  the  chaotic 
ftate  of  the  deluge  ; and  therefore,  this  gravel-  ; 
like  matter  fubfided  firft,  immediately  when  the  \ 
rage  and  violence  of  the  firft  chaotic  ftorms  be-  ] 
gan  to  abate,  and  this  coarfe  or  large  grained  *! 
matter  fubfided  before  it  was  any  way  debafed 
or  mixed  with  heterogeneous  matter  not  fo  pure  .|j 
and  pellucid.  Some  of  the  fine  granite  and  por-  ^ 

l; . ; . , I . i ■ 

phyry 


( ' 283  ) 


phyry  rocks,  fuch  as  that  of  Bineves  in  Loch- 
aber,  are  perfedlly  fine  and  pure  throughout,  be- 
ing wholly  compofed  of  the  debris  of  finely  co- 
loured pure  and  pellucid  ftrata  of  the  antediluvian 
earth,  cemented  by  a fine  fand  of  the  fame.  Moll 
of  the  huge  and  mifliapen  granite  rocks  of  the 
world  are  of  this  defcription,  in  refped  to  the 
large  fize  of  their  grains,  though  they  are  not  all 
compofed  of  equally  beautiful  materials.  The 
Lochaber  granite,  and  many  others  which  I have 
feen,  would  perhaps  be  the  moll  beautiful  ftones 
in  the  world  when  polilhed. 

The  great  naturalift  Mofes  points  at  the  for- 
mation of  our  ftrata,  after  the  deluge  was  paft 
the  height,  in  very  few,  but  exprefiive  words : 
He  tells  US,  that  this^  great  operation  was  per- 
formed by  the  agency  and  motions  ^)f  the  return- 
ing reiterated  tides.  After  informing  us  that 
“ the  rain  from  Heaven  was  reftrained,”  he  fays, 
that  “ the  waters  returned  from  off  the  earth 
continually  5”  or  that  “ the  waters  were  conti-’ 
nually  going  and' returning  which  words  clear- 
ly point  at  the  ebbing  and  flowing  of  the  tides, 
or , as  he  expreflfes  it,  the  going  and  returning  of 
the  high  tides  in  the*  chaotic  ftate  of  the  terra- 
queous globe : And  a little  forward  he  fays,  in 
his  very  brief  and  expreflive  narrative,  that  “ the 
waters  decreafed  continually;’’  or  that  “ they  were 
continually  going  and  decreafmg.”  Genefis  8. 
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The  beft  mode  of  expreffion  is  in  the  margin 
of  the  London  Balkett’s  Bible  of  1741,  and 
fome  others.  Mofes  plainly  points  out  to  us  the 
decreafmg  of  the  height  of  thofe  tides,  as  the 
matter  which  compofed  our  rocks  and  ftrata  was 
feparated  from  the  waters  of  the  ocean.  I know 
very  well  that  it  is  very  unfafliionable  to  make 
mention  of  Mofes,  or  any  way  to  allude  to  his 
writings  in  a work  of  this  nature  ; but  if  Mofes’s 
writings  and  the  book  of  nature  agree  and  cor- 
refpond  together,  I incline  to  do  him  jullice.  I 
have  not  yet  met  with  any  thing  that  contradids 
him,  in  all  my  refearches  into  the  Mineral  King- 
dom ; and  if  Mofes  and  Nature  fpeak  the  fame 
language,  why  fhould  I rejed  his  account  of 
thefe  matters  ? I have  attentively  examined  thefe 
fubjeds,  in  a fedulous  perfevering  fearch  of  truth, 
with  an  impartial  eye,  and  I find  Mofes  and  Na- 
ture agree  ; and  whenever  philofophers  will  take 
the  trouble  to  compare  my  imperfed  writings 
with  the  perfed  originals  in  the  book  of  nature, 
they  will  then  be  fully  convinced  of  the  truth  of 
Mofes’s  brief,  but  perfed  narrative. 

We  may  add  to  the  above  particulars, 'from 
the  Mineral  Kingdom,  a very  powerful  argument 
in  favour  of  an  univerfal  deluge,  deduced  from 
the  dillribution  of  the  various  kinds  of  animals 
over  the  different  parts  of  the  earth  j and  if  this 
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matter  is  examined  impartially,  it  may  be  con- 
fidered  as  a decifive  proof  of  the  queftion. 

We  know  that  Noah’s  Ark  grounded  upon 
Ararat,  one  of  the  higheft  mountains  of  Arme- 
nia in  Aiia ; from  whence,  the  inhabitants  of  the 
pofli-diluvian  earth,  man  and  beaft,  were  gradu- 
ally increafed  and  fpread  over  the  whole  face  of 
the  earth. 

When  Columbus  difcovered  America,  in  1492 
of  the  Chriftian  sera,  there  was  neither  elephant, 
rhinoceros,  camel,  lion,  ox,  nor  horfe  in  the 
new  world,  nor  any  other  tame  nor  wild  animal 
that  is  peculiar  to  the  torrid  zone,  and  to  the 
other  warm  climates  of  the  Old  Continent. 

Moft  or  all  the  quadrupeds  found  in  America, 
were  fuch  as  are  found  in  cold  climates,  or  indif- 
ferently, either  in  cold  or  warm  climates. 

This  remark  merits  the  confideration  of  natu- 
ral philofophers.  I know  very  well,  that  our 
learned  philofophers,  who  either  deny  or  doubt 
the  reality  of  an  univerfal  deluge,  are  very  well 
informed  of  the  comparatively  fmall  number  of 
quadrupeds  found  in  America ; yet,  perhaps,  they 
have  not  confidered  this  well  known  faft,  as  hav- 
ing any  relation  or  connexion  with  the  proofs  of 
the  deluge.  But  however  that  may  be,  1 am  bold 
to  aifert,  that  this  hiftorical  fa£t  is  a clear  proof 
of  that  great  cataftrophe.  ^ 
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The  natural  caufe  of  this  fingular  phenomenon 
deferves  to  be  inveftigated. 

I have  been  long  perfuaded,  that  the  continent 
of  America  is  joined  to  the  north-eafl:  of  Alia  ; 
and. the  refearches  of  the  juftly  celebrated  Captain 
Cook,  in  his  laft  voyage  upon  the  weflr,  the 
north-weft,  and  the  north-eaft  coafts  of  America, 
has  cleared  up  this  geographical  difficulty,  and 
decided  the  queftion  beyond  a doubt  in  favour  of 
my  opinion. 

I am  further  perfuaded,  that  America  was  at 
firft  peopled  by  land  from  the  north-eaft  of  Afia, 
and  that  the  native  Americans  derived  their  re- 
mote origin  from  fome  of  the  eaftern  Tartars  of 
the  cold  regions  to  the  north  of  Corea,  or  of  the 
northern  parts  of  Ruffian  Tartary. 

The  copper  colour,  the  thin  beards,  and  the 
general  character  and  manner  of  living  of  the 
Northern  Tartars,  and  the  Americans,  favours 
this  hypothefis.  The  emigration  of  the  Tartars 
to  America  muft  have  happened  in  a very  early 
period,  before  the  frozen  fnows  of  the  northern 
regions  were  accumulated  to  fuch  a degree,  as  to 
block  up  the  paffage  between  the  two  continents. 
At  prefent,  there  is  no  paffiige  between  them  by 
land,  on  account  of  the  mountains  of  fnow,  which 
have  been  accumulating  for  four  thoufand  years. 
However,  this  accumulation  of  fnow  would  not 
begin  immediately  after  the  flood.  It  is  natural 
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to  fuppofe,  that  the  froft  and  fnow  of  winter 
would  thaw  and  melt  ?»way  in  fumraer  in  the 
northern  regions  for  a conhderable  time,  as  it 
does  now  in  more  temperate  climates.  Perhaps, 
the  froft  and  fnow  of  the  valleys  might  Continue 
to  thaw  and  nielt  away  for  feveral  ages  before 
the  mountains  of  ice  and  frozen  fnow  began  to 
accumulate  over  the  whole  face  of  the  immenfe 
regions  of  the  north  ; though  the,  fnow  is  now 
heaped  up  to  perhaps  many  miles  of  perpendicu- 
lar depth  over  the  face  of  the  valleys,  as  well  as 
the  mountains.  The  mountains  of  ice  and  fro- 
zen fnow  would  begin  by  flow  degrees.  At  firft, 
fome  little  fnow  would  remain  upon  the  higheft 
mountains  all  fummer,  which  would  increafe  by 
degrees,  untill  it  began  to  remain  oyer  fummer 
upon  the  loweft  hills  j and  this  increafed  quanti- 
ty of  fnow  would  increafe  the  rigours  of  the  fea- 
fons  and  climate,  which  would  become  more  and 
more  cold  and  ftormy  every  year  ; and  at  laft,  a 
fevere  feafon  would  pour  down  fuch  a vaft  quan- 
tity of  fnow,  that  the  next  fummer’s  fun  could 
not  melt  it  off  the  valleys  ; and  then  the  founda- 
tion was  laid  of  the  prefent  mountains  of  ice  and 
fnow ; and  more  is  piled  up  and  built  upon  this 
foundation  every  year.  ' The  quadrupeds  found 
in  America,  when  Columbus  difcovered  that  con- 
tinent,  would  proceed  there  from  the  Old  Conti- 
nent long  before  the  rigours  of  the  climate  would 
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fncreafe  to  this  extremity  of  cold.  Wild  beads 
love  to  roam  at  pleafure,  excepting  when  they 
are  purfued  by  their  enemies,  or  fiiun  the  reforts 
of  men,  and  the  haunts  of  more  powerful  rave- 
nous animals.  Beads,  as  well  as  men,  make  war 
upon,  and  deflroy  one  another.  The  harmlefs, 
the  timid,  and  the  weak  of  the  brute  creation,  fly 
from,  and  fhun  the  cruel,  the  ftrong,  and  feroci-  : 

ous.  The  wild  hearts  of  prey,  and  fuch  as  w^ere  j 

not  immediately  domerticated  or  tamed  for  ufe, 
would  be  turned  loofe  in  the  country  of  Arme- 
nia, to  fhift  for  themfelves  as  foon  after  the  flood  ■ 
as  the  earth  -was  in  proper  condition  to  produce 
abundance  of  fruits,  roots,  and  herbage  for  their 
furtenance.  i 

Armenia  being  fjtuated  in  about  40  degrees  of 
north  latitude,  fuch  hearts  as  delight  in  cold  cli- 
mates would  foon  fpread  to  the  furthert  northern 
latitudes  j and  the  weak  and  timid  would  advance  ; 
farter  than  natural  inclination  prompted  them,  be-  j 
ing  obliged  to  flee  from  their  numerous  enemies. 
Thefe  natural  caufes,  and  natural  propenfities, 
would  bring  a variety  of  quadrupeds  into  North 
America,  before  the  whole  face  of  the  northern 
regions  were  covered  over  with  eternal  fnow  : ■1 

And  it  may  be  obferved,  no  quadrupeds  were 
found  in  America  when  Columbus  landed  there,  i 
but  fuch  as  can  live  a confiderable  time  in  the 
woods.  Captain  Cook  found  the  coarts  of  the 
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nioft  northern  parts  of  America  covered  with 
wood ; and  no  doubt,  the  inland  parts  were 
woody  before  the  mountains  of  frozen  fnow  be- 
gan to  accumulate.  Many  of  the  quadrupeds 
would  live  in  the  northern  woods  for  fome  win- 
ters, before  they  advanced  further  fouth,  and 
they  would  be  fubfifted^  fome  by  browfmg,  and  / 
fome  by  preying  upon  others.  But  moft  of  them 
would  advance  rapidly  towards  the  fouth  ; the  ti- 
mid being  propelled  by  their  enemies,  and  the  . 
carnivorous  purfuing  their  prey.  The  bear,  and 
other  ferocious  animals  of  the  cold  climates  were 
found  in  America  when  firfl;  difcovered ; but 
j'there  was  neither  lion  nor  tiger,  nor  any  other 
i of  the  fierce  inhabitants  of  warm  climates,  ex- 
cepting  one  fpecies  of  panther,  or  fome  other 
kind  of  the  fpotted  tribes.  Some  of  the  earliefi; 
Spaniards  of  America  might  introduce  a breed  of 
thefe  fierce  animals  from  Afia^  with  a view  of 
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training  them  for  the  chace,  to  hunt  the  deer, 
and  other  harmlefs  American  animals  j and  thefe 
might  break  loofe,  run  wild,  and  foon  fill  the 
woods  with  their  progeny.  The'  cruel  character 
of  the  Spaniards  at  the  period  of  their  firft  con- 
queft  of  Peru,  fully  juftifies  fuch  a‘ conjedure : 
And  the  hunting  of  leopards  is  very  common  in 
Afia. 

There  is  another  way  of  accounting  rationally 
for  the  appearance  of  this  fpecies  of  leopard  in 
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America.  A pair  of  them  might  purfue  the  la- 
ma and  p'acos  northward,  in  a very  early  period, 
and  never  give  over  the  chace,  until  thofe  harmlefs 
creatures  fettled  among  the  precipices  and  fnows 
of  the  Cordilleras,  where  their  fpotted  enemies 
could  not  fubhfl  for  cold,  nor  could  they  run  as 
fall  as  the  lama  among  the  rocks  and  ftones  of 
thofe  mountains.  There  are  none  of  thefe  camel- 
llieep  in  any  part  of  the  Old  Continent  that  I 
know  of.  In  their  wild  ftate,  among  the  Cordil- 
leras and  Andes,  thefe  harmlefs,  ufeful  creatures 
are  fo  vigorous,  lively  and  fleet,  that  they  bid  de- 
fiance to  the  chace  of  every  other  animal  whatfo- 
ever.  They  can  only  be  taken  or  killed  by  fira- 
tagem,  even  when  they  come  down  to  the  low- 
er (kirts  of  the  mountains.  Nothing  can  come 
near  them  when  they  take  the  alarm  and  be- 
gin to  run  off. 

The  lama  and  the  pacos  are  only  found  in 
South  America,  where  they  have  a tame  breed  of 
them  ; and  they  are  harmlefs,  ufeful  creatures, 
but  incomparably  more  flow  and  phlegmatic  than 
in  the  wild  ftate.  In  that  ftate,  where  they 
enjoy  perfed  freedom,  and  a choice  of  food 
and  climate,  thefe  creatures  are  exceedingly  ac- 
tive and  ftrong ; they  delight  in  the  regions  of 
fnow,  among  the  coldeft  mountains  of  South 
America ; and  are  faid  to  be  found  among  the 
range  of  thefe  mountains,  as  far  fouth  as  Pata-. 
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gonia.  In  the  wild  ftate,  the  lama  is  called 
guanaco,  and  the  pacos,  which  is  the  fmaller  of 
the  two  fpecies,  or  varieties  of  American  Iheep, 
is,  in  its  wild  ftate,  called  vicuna.  It  is  faid,  that 
the  vicunas  are  ftill  fonder  of  the  fummits  of 
mountains,  and  of  the  coldeft  regions  of  ice  and 
fnow,  than  the  lama. 

Now,  the  lama  and  pacos  being  only  found  *in 
America,  and  not  in  any  part  of  the  Old  Conti- 
nent, and  their  delighting  m the  higheft,  and  con- 
fequently  the  coldeft  ranges  of  mountains  in  the 
world,  favours  my  conjefture,  that  thefe  harmlefs 
creatures  would  wander  from  Armenia  towards 
the  north  ; and  that  they  might  be  chafed  by  the 
American  leopard,  in  a very  early  age  of  the 
world,  as  far  as  the  Cordilleras,  before  they  found 
a place  of  perfea  fafety  from  this  ferocious  ene- 
my.  The  lama  and  pacos  not  yielding  fuch  fine 
fleeces,  and  perhaps  not  fuch  fine  flelh  as  our 
Iheep  ; and  being  more  capable  of  fecuring  their 
own  fafety  among  the  roughnefs  and  cold  of  the 
higheft  mountains,  would  be  turned  loofe  by  No- 
ah  and  his  fons.  The  flieep  was  more  worthy 
o their  care,  and  they  had  more  need  of  it,  be- 
ing, comparatively,  but  flow  of  foot,  timid,  and 
defencelefs.  And  moreover,  the  firft  men  had  no 
inducement  to  incumber  themfelves  with  the 
oarc  of  any  other  animals  of  this  kind,  as  the 
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flieep  would  afford  them  abundance  of  the  fineft 
fleeces,  and  of  the  beft  and  mofl;  wholefomc 
animal  food.  • 

War  is  as  natural  to  the  favage  flate  of  man-, 
kind,  as  to  the  civilifed.  It  is  rather  more  inci- 
dent to  the  favage,  hunting  being  a fort  of  pro- 
per education  for  training  up  the  favage  for  war  ; 
and  the  caufes  of  motives  of  their  wars  are  as 
common  and  as  trifling,  if  not  ftill  moi;e  trivial 
and  frivolous. 

The  concerns,  the  privileges,  and  pretended 
laws  of  the  chace,  breed  as  many  quarrels  among 
the  favage,  as  the  difputes  about  teritory  and  the 
affairs  of  commerce  among  the  civilized  nations. 

The  firfl:  emigration  of  the  Americans  from  the 
Old  Continent,  might  have  happened  in  confe- 
quence  of  the  lofs  of  a battle, — the  lofs  of  their 
domeftic  animals,  or  of  their  grazing  and  hunt- 
ing grounds,  which  the  conquerors  would  take 
poffeffion  of.  In  this  cafe,  the  conquered  would 
be  obliged  to  fly  northward,  to  conceal  them- 
felveS  in  the  woods ; and  if  reduced  to  few  in 
number,  they  durfl;  not  return  for  fear  of 'being 
all  maffacred. 

The  laws  of  war  among  the  Americans,  to  this 
hour,  is  ipiplacable  revenge  and  deftrudtion ; not 
to  fubdue  for  the  honour  and  advantages  of  the 
yidory,  but  if  poffible,  to  ’murder  and  extermir 
nate  the  whole  race  of  their  enemies.  This  kin- 
dred 
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dred  feature  of  ancient  Tartarian  barbarity,  has 
been  fufficiently  exemplified,  both  in  the  old  and 
in  the  new  world,  to  prove  the  kindred  and  fimi- 
larity  of  charadler  and  manners  of  the  Tartars  of 
both  continents.  Jenghiz-khan  in  the  old,  and 
the  Iroquois  in  the  new  world,  are  well  authenti- 
cated proofs  of  the  juftice  and  propriety  of  this 
obfervation.  The  celebrated  barbarian  Jenghiz- 
khan  murdered  millions  without  caufe,  or  hard- 
ly any  pretence  of  provocation  ; and  if  he  ^nd  his 
blood-hounds  had  lived  long  enough,  they  would 
have  exterminated  moft  of  the  human  race  out  of, 
the  Old  Continent  j and  his  kindred  in  the  new 
always  fhewed  as  good  will,  oply  they  wanted 
' equal  power. 

jjj,  .j.If  we  are  rather  Inclined  to  fuppofe  that  the 
firft  emigration  of  the  remote  anceftors  of  the 

I 

Americans  was  voluntary,  and  not  the  refult  of 
the  fate  of  war,  or  other  abfolute  neceffity,  this 
will  make  very  little  alteration  of  future  clrcum”? 
fiances.  In  this  cafe,  the  whole  horde  or  hordes 
would  remove  with  all  their  beftial,  and  other  ef- 
fedls  (a  fhort  inventory ),  in  the  fame  manner  as 
the  hordes  of  Tartars  have  always  removed  from 
place  to  place,  in  all  ages  down  to  this  very 
time;  yet,  even  upon  this  fuppofitlon,  there 
could  be  no  more  domeflic  animals  in  America, 
than  the  Europeans  found  there  in  the  fifteenth 
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century.  Suppofing  they  carried  numbers  and 
' variety  with  them,  they  mufl;  all  die  by  the  way  of 
cold  and  hunger,  in  the  inclement  and  barren  re- 
gions of  the  north,  which  Captain  Cook  found 
to  be  exceedingly  extenfive.  It  is  natural  to 
fuppofe  that  the  emigrants  themfelves  would 
have  great  and  infufferable  hardfhips  to  en- 
counter in  pafling  through  thefe  dreary,  ex- 
tenfive, and  inhofpitable  regions,  and  that  they 
would  be  reduced  to  few  in  number,  and  to  a' 
miferable  condition,  before  they  arrived  at,  and 
fettled  in  more  temperate  and  fruitful  climates. 
In  this  journey,  and  in  thefe  circuraftances,  their 
I favage  ftate  was  very  much  in  their  favour,  be- 
ing accuftomed  to  live  hardily,  and  to  kill  and 
fubfift  upon  wild  beads  ; they  would  find  fome 
of  thefe  by  the  way,  which  would  often  fupply 
their  wants ; and  as  the  inland  countries  might 
then  be  fhut  up  with  fnow,  it  is  probable  that 
they  would  travel  by  the  weft  coaft,  in  which 
route  they  would  find  abundance  of  fliell-fifh  in 
moft  places.  It  is  very  probable  that  the  fea- 
coaft  was  the  only  open  paflage.  Captain  Cook 
found  every  mark  and  appearance  of  a great  and 
extenfive  continent  in  the  moft  north-weftern 
parts  of  America.  ' The  river  Turnagain,  which 
falls  into  the  ocean  about  the  latitude  fixty  north, 
is  one  of  the  largeft  rivers  in  the  ^ world  ; the 
fliores  of  which  river,  and  of  the  fea  thereabout. 


was 


( *9S  ) 


was  covered  with  fnoW  in  fummer  down  to  the 
very  beach  ; and  it  is  very  well  known,  that  fuch 
rivers  always  derive  their  fources  from  great  and 
cxtenfive  continents.  But  notwithftanding  the 
rigours  and  the  eternal  fnows.  Captain  Cook 
found  thefe  dreary  regions  inhabited  by  a race  of 
fwarthy  people  of  low  ftature,  the  effects  of  the 
climate ; and  it  was  very  evident,  that  the  inha- 
bitants mull  depend  entirely  upon  filliing  and 
hunting  all  the  year  round,  as  nothing  could  be 
got  from  a land  eternally  covered  with  fnow. 

This  hiftorical  fa6l  lately  difeovered  fuggefts  to 
us,  that  only  fonie  of  the  firft  emigrants,  or  of 
their  immediate  pofterity,  pufhed  forward  to  the 
temperate  and  warm  climates  of  America,  and 
that  fome  of  them  remained  by  the  way  in  the 
moft  difmal  regions  of  the  north,  where  they 
found  a wretched,  but  hire  fubfiftence,  by  fifliing 
and  hunting,  which  became  agreeable  by  cuftom, 
and  a fenfe  of  the  tranquility  of  their  fituation, 
far  from  the  danger  and  difturbance  of  powerful 
neighbours.  The  powerful  effeas  of  long  habit 
has  brought  the  Efquimaux  to  prefer  the  eternal 
fnows  and  rough  feas  of  Labrador  to  all  the  reft 
of  the  world.  But  although  the  Tartarian  emi- 
grants could  be  fupported  by  the  fea,  and  by  the 
Woods,  in  the  long  and  tedious  paffage  by  the 
north-weft  coaft  of  America,  until  they  arrived 
in  warmer  climates  and  an  open  country ; yet 
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the  domeftic  and  ufeful  animals  of  the  old  Con- 
tinent muft  all  perilh  by  the  "v^ay,'  and  very  foon, 
too,  there  being  nothing  in  the  world  for  them 
to  eat,  during  the  long  winters  of  the  north,  in 
a paflage  of  feveral  thoufand  miles.  The  weft 
and  north-weft  of  America;,  from  latitude  44.  to 
the  jundlion  of  the  American  and  Afiatic  conti- 
nents, is  faid  to  be  three  thoufand  feven  hundred 
ihiles,  in  the  account  of  Captain  Cook’s  iaft  voy- 
age. We  are  not  however  to  imagine,  that  all 
this  great  length  of  coaft  is  conftantly  covered 
with  fnow ; but  we  may  confidently  affert,  that 
at  leaft  one  third  of  it  is  perpetually  covered 
from  generation  to  generation  5 and  we  may  as 
confidently  aflert,  that  one  thirtieth  part  of  it, 
when  totally  covered  with  fnow,  is  fufficient  to 
kill  all  the  domeftic  animals  of  the  Old  Conti- 
nent, where  they  could  get  neither  provender 
nor  fhelter  from  the  rigours  of  the  climate;  The 
whole  of  this  immenfe  diftance  would  be  covered 
with  a great  depth  of  fnow,  through  the  whole 
length  of  every  winter  ; and  the  moil:  of  the 
ground  in  the  northern  climates  confifts  of  boggy 
morafles,  and  of  woodland j where  man  might 
find  game  to  kill ; but  our  ufeful  animals  Would 
find  nothing  to  eat,  nor  could  they  find  any  fliel- 
ter  j and  of  confequence,  none  of  them  could  be 
preferved  alive  j and  none  of  them  were  found 
in  America  when  the  Europeans  landed  there  in 
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the  fifteenth  century.  And  it  may  be  inferred,— 

I might  fay  proved,  from  this  very  circumftance, 
that  America  was  at  firfl  peopled  by  the  north  ; 
and  that  the  firfl  inhabitants  walked  there  by 
land.  Had  they  gone  there  by  fea,  they  would 
have  carried  fome  of  the  domeftic  animals  of 
their  own  country  with  them  j but  none  of  ours 
were  found  in  all  America.  ^ 

It  may  be  objected  to  this,  that  it  is  not  proba- 
ble the  native  Americans  derived  their  origin 
from  the  Tartars.  The  Tartars  have  had  the  art 
and  cuftom  of  taming  animals  in  all  ages,  and  of 
making  ufe  of  them,  at  leafl,  for  carrying  bur- 
dens, and  for  fupplying  milk  and  flefh  for  their 
fubfiflence.  The  Americans,  -on  the  contrary, 
had  not  the  art  of  taming  animals  ; nor  had  they 
any  knowledge  of  their  domeftic  ufes  when  Co- 
lumbus difcovered  thejir  country ; and  therefore, 
it  may  be  inferred,  that  the  original  Americans 
mufl  have  arrived  there  from  fome  ifland  which 
had  not  the  knowledge  and  ufe  of  domeftic  ani- 
mals. In  anfwer  to  this  objediion,  I would  afk, 
how  they  could  tame  and  ufe  what  they  had  not, 
and  what  was  not  in  their  power  to  have?  There 
was  no  domeftic  animal  of  the  Old  Continent  in 
all  America  when  Columbus  landed  there ; ef 
confequence,  it  was  impoflible  for  the  natives  to 
tame  and  domeflicate  what  they  had  not.  The 
only  native  animals  in  all  America,  capable  of  be- 
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ing  domeflicated,- and  made  confiderably  ufeful, 
were  the  lama  and  pacos  ■;  and  thefe  were  tamed 
and  ufed  by  the  Peruvians  for  carrying  burdens, 
and  for  food  and  cloathing.  However,  1 am  of 
opinion,  that  the  celebrated  founder  of  their 
Empire,  and  their  wife  law-giver  Manco  Capac, 
learned  them  to  tame  and  make  ufe  of  thefe  ani- 
mals, as  well  as  the  other  arts  and  civil  inftitu- 
tions  which  he  eftablilhed  among  them. 

The  wife  founder  of  the  Peruvian  Empire 
would  foon  want  the  fleeces  of  the  lama  and  pa- 
cos to  cloath  his  own  family ; and  therefore,  he 
would  procure  young  ones  and  tame  them,  and 
their  great  fize  and  ftrength  would  fuggeft  to 
him  the  thought  and  the  experiment  of  ufmg 
them  for  burdens,  in  the  hilly  country  of  Peru, 
where  they  had  no  other  animal  fit  for  fuch  an 
ufe  ; and  when  they  became  plenty,  they  would 
try  their  flelh,  and  find  it  good  and  wholefome 
food. 

Whether  the  original  Americans  were  at  firft 
driven  into  the  defarts  of  the  north  by  favage 
wars,  or  that  they  voluntarily  emigrated,  or  gra- 
dually moved  and  advanced  northward,  they 
would  be  very  foon  deprived  of  all  their  domeftic 
and  ufeful  animals,  either  by  the  war  of  their 
brethren  or  of  the  elements.  They  could  not 
furvive  one  winter  without  any  manner  of  Ihel- 
ter,  or  of  provender,  in  the  dreadful  rigours  of 
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the  north.  The  emigrants  themfelves  would  be 
a long  time  by  the  way,  perhaps  fo  long,  that 
the  men  and  women  born  in  Tar  tar  y would  be 
all  extin6l  before  they  arrived  in  the  temperate 
and  warmer  climates  ; of  courfe,  they  mull  have 
loft  all  knowledge  of  the  domeftic  and  ufeful 
animals  of  the  old  world,  as  well  as  their  ufe, 
and  the  art  of  taming  them ; and  it  was  impof- 
fible  for  them  to  recover  this  knowledge  and  art, 
when  they  had  none  of  thefe  cattle.  The  lama 
and  pacos  were  only  found  among  the  lofty 
mountains  of  South  America,  and  it  would  hard- 
ly occur  to  the  barbarous  favages  of  thofe  re- 
gions, to  domefticate  them  before  Manco  or  Ma- 
doc  arrived  among  them.  They  were  not  do- 
mefticated  themfelves  till  then.  We  obferved 
before,  that  the  emigrants  mud  have  fuffered 
great  and  intolerable  hardfhips  by  the  way,  dur- 
ing a very  conftderable  length  of  time  j and  no- 
thing in  the  world  has  a greater  tendency,  and 
more  powerful  effects  in  reducing  mankind  to  a 
ftate  of  abfolute  ignorauce  and  rufticity,  than 
long  and  infufferable  hardfliips,  even  fuppofmg 
them  to  have  been  derived  from  a civilized  ori- 
gin ; but  we  have  ftiewed,  that  the  remote  origin 
of  the  Americans  was  the  Tartars  of  north-eaft 
Alia,  who  have  always  been  a favage,  barbarous, 
and  ferocious  banditti ; and  thefe  reflexions  may 
fufficiently  account  for  the  favage  barbarity  of 
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the  Americans,  and  for  their  extreme  ignorance 
of,  and  averfion  to  the  manners  and  cuftoms  of 
the  old  world,  when  they  were  firft  difcovered  by 
Columbus  ; and  the  cafe  is  not  yet  much  altered. 
Where  they  are  not  under  the  immediate  force 
of  fome  powerful  impulfe  or  reflraint,  they  are 
not  yet  more  placable  or  civilized,  nor  have 
they  altered  their  cuftoms  or  manners  ; and  the 
fame  may  be  faid  of  their  anceftors  the  Tartars. 
The  Tartars  have  continued  in  a favage  ftate  of 
barbarity  for  more  than  four  thouiand  years  paft, 
though  furrounded  by  civilized  nations,  and  pof- 
fefling  iramenfe  regions  of  the  beft  lands  and  cli- 
mates in  the  world,  fituated  in  the  temperate 
zone,  which  they  neither  plough  nor  dig ; no 
wonder,  then,  if  their  brethren  the  Americans 
are  fo  attached  to  the  favage  ftate, — fhould  have 
forgot  their  origin,  and  were  found  fo  ignorant 
and  averfe  to  our  manners  and  cuftoms. 

Let  us  now  confider  the  force  and  import  of 
thefe  fads  and  reafonings,  as  far  as  they  are  con- 
nected with  the  proofs  of  the  univerfal  deluge. 

The  records,  the  traditions,  a?.d  belief  of  all 
antiquity,  leave  no  room  for  us  to  doubt,  that 
Noah’s  Ark  grounded  upon  Mount  Ararat  in 
Armenia,  which  is  fituated  as  near  the  center  of 
the  Old  Continent  as  can  be  imagined  ; a pro- 
per center  from  whence  to  diftribute  all  the  fu- 
ture 


ture  inhabitants  of  the  earth,  man  and  beaft. — 
America  is  connected  with  the  Old  Conti- 
nent by  the  extremities  of  the  north  j but  the 
Ark,  with  all  the  land  animals,  grounded  in 
Armenia,  where  they  mull  propagate,  and  from 
whence  they  mull  fpread  abroad  and  replenilh  the 
earth.  From  this  arrangement  of  things,  and 
of  lituation  and  climate,  only  a very  few  kinds  of 
the  large,  the  noble,  and  the  ufeful  animals,  could 
reach  America,  and  thefe  few  only  fuch  as  could 
bear  the  rigours  of  the  north,  or  that  could  pafs 
quite  through  the  moll  inhofpitable  climate  in  a 
Ihort  fpace  of  time  during  the  fummer  feafon  ; or 
fuch  as  could  defend  themfelves  again d the  effefls 
of  the  extreme  coldnefs  of  the  climate,  and  find 
fubfillence  by  the  way  to  fupport  them  during  a 
long  peregrination. 

If  we  take  but  a curfory  view  of  the  conllitu- 
tions  of  the  larger  quadrupeds,  we  lhall  be  con- 
vinced, that  according  to  thefe  obfervations,  not 
many  of  them  could  reach  America.  Among 
the  harmlefs  and  domellic  animals,  the  elephant, 
camel,  bull,  horfe,  afs,  Iheep,  fwine,  &c.  could 
not  bear  the  cold  and  rigours  of  the  north  ; nor 
could  they  find  proper  and  necelfary  food  and 
Ihelter  in  pafling  through  it  to  warmer  climates. 
Among  the  large,  favage,  and  ferocious  animals, 
the  lion,  rhinpceros,  tiger,  &c.  could  not  bear 
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the  cold  of  the  north,  nor  could  they  find  Ihelter 
from  the  rigours  of  the  climate  and  feafons. 

Let  us  now  take  a view  of  the  natural  hiftory 
of  America,  when  Columbus  difeovered  that 
•great  continent  in  the  fifteenth  century  j and  in 
this  view,  we  ftiall  not  find  fo  much  as  one  of 
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the  above-named  animals  among  all  the  quadru- 
peds of  the  new  world  in  that  sera.  If  we  divide 
the  larger  kinds  of  the  land  animals  which 
were  natives  of  America  when  firll  difeovered, 
into  the  harmlefs  and  the  favage,  we  lhall  find 
but  a few  fpecies  of  the  former,  and  not  a 
long  lift  of  the  latter,  over  the  whole  bounds  of 
that  immenfe  continent.  Among  thofe  of  the 
former  charadler,  muft  be  reckoned  the  lama  and 
the  pacos,  and  feveral  fpecies  of  deer.  This  is 
but  a fmall  number  and  variety  ; but  however 
fmall  It  is,  I do  not  know  that  there  was  any 
other  large  animal  of  this  character  in  all  Ameri- 
ca when  firft  difeovered  ; and  it  was  phyfically  im- 
poflible  that  there  ftiould  be  any  more,  unlefs 
they  had -been  carried  there  by  fea,  as  the  Euro- 
pean nations  have  done  fince  that  period.  The 
lama  and  pacos  delight  in  the  fummits  and  fro- 
zen fnows  of  the  higheft  mountains  ; and  there- 
fore, from  a confideratlon  of  the  nature  of  things, 
we  might  expetft  to  find  thefe  in  the  New  Conti- 
nent, becaufe  thefe  would  not  feel  the  rigours 
of  the  north  ; they  could  fecure  themfelves  from 
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their  enemies  in  the  fafe  retreats  of  rocky  preci- 
pices, and  fuch  places  as  are  inacceffible  to  all 
other  large  animals  ; and  they  could  fubfill:  in, 
winter  upon  the  branches  of  trees  and  flirubs, 
without  water ; and  thefe  are  found  in  America, 
and  in  their  natural  ftate,  among  the  Cordilleras 
and  the  Andes,  the  highefl:  ranges  of  mountains 
in  the  world,  which  are  places  fuitable  to  their 
conftitutions,  and  for  their  fafety.  Various  fpe- 
cies  of  the  cervi,  or  deer  kinds,  are  almofl  the 
only  large  harmlefs  animals  found  in  the  new 
world,  befides  the  lama  and  pacos.  All  the  deer 
kinds  can  fuffer  cold,  being  defended  by  thick 
furs,  and  they  can  fubfift  in  winter  upon  the 
branches  and  the  bark  of  trees  and  fhrubs  ; and 
therefore,  it  was  natural  to  look  for  thefe  in 
America,  and  they  were  found  there.  Among 
this  fmall  number,  the  lama  and  pacos  were  per- 
haps the  only  animals  which  the  Americans  could 
domefticate  and  bring  to  any  confiderable  degree 
of  utility,  and  thefe  were  tamed,  and  ufed  for 
burdens,  food,  and  cloathing,  The  native  Ame- 
ricans killed  the  wild  deer  for  food,  and  ufed 
their  (kins  for  cloathing ; and  there  is  generally 
no  further  ufe  made  of  thefe  animals  in  the  Old 
Continent,  excepting  that  the  Laplanders  domef- 
ticate the  rein  deer,  train  them  to  draw  fledges 
upon  the  ice  and  fnow,  and  ufe  their  milk  and 
flefli  as  we  do  the  cow’s. 
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It  is  faid  that  rein  deers  are  found  in  the  nor-* 
them  parts  of  America,  but  whether  they  are 
tamed  and  domefticated  there  or  not,  I cannot 
tell. 

The  large  favage  ferocious  animals  of  America 
are  not  much  more  numerous  than  the  ufeful 
and  harmlefs.  Various  fpecies  of  bears  may  be 
reckoned  the  principal  of  thefe  for  ftrength  and 
magnitude.  Bears  are  common  inhabitants  of 
the  mod  northern  regions  of  both  continents  ; 
and  they  agree  fo  well  with  a cold  climate,  that 
they  frequently  burrow  beneath  the  fnow  in  win- 
ter ; and  therefore,  it  is  very  natural  to  find 
thefe  animals  in  America.  Among  the  ferocious 
animals  of  America,  the  ,next  to  the  bear  in  fize 
and  ftrength,  is  a fpecies  of  leopard  or  panther. 
I obferved  before,  that  probably  fome  Spaniard 
introduced  a breed  of  thefe,  with  a view  of 
hunting  deers  and  other  large  animals  with  them ; 
which  might  break  loofe  as  foon  as  landed,  and 
then  they  would  foon  multiply. 

The  cold  regions  of  the  north  is  not  perfedlly 
natural  to  the  conftitution  of  this  favage  animal ; 
but  as  he  Is  carnivorous,  he  might  purfue  his 
prey  far  to  the  north  in  an  early  age,  and  when 
he  was  there,  he  need  not  take  up  much  time  in 
palling  through  to  warmer  climates. 

If  we  fuppofe  that  a number,  or  a pair  of  thefe, 
followed  the  lama  and  pacos  northward,  until 
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they  arrived  in  America,  and  that  the  one  fort 
never  gave  up  the  purfuit,  nor  the  others  their 
fears,  till  the  lamas  gained  the  fummits  of  the 
Cordilleras,  where  they  could  live  in  perfedl  fafe- 
ty,  we  may  then  account  for  our  finding  thefe 
camel-flieep,  and  a fpecies  of  leopard  in  the  New 
Continent,  and  for  our  finding  none  of  this  kind 
of  Iheep  in  the  old.  The  lama  and  pacos  either 
went  northward  of  their  own  accord,  or  were 
purfued  in  an  early  age,  before  they  had  time  to 
flock  the  mountains  of  Afia,  where  the  lion,  ti- 
ger, and  all  their  enemies  were  ready  to  devour 
them.  But  after  all  our  reafoning  about  the 
American  leopard,  it  i^  very  probable  that  he 
was  introduced  by  the  Spaniards.  South  Ame- 
rica is  now  terribly  infefied  with  immenfe  multi- 
tudes of  wild  dogs,  which  are  extremely  fero- 
cious, though  it  is  certain  there  was  not  one  dog 
^ in  the  whole  continent  when  firft  difcovered  by 
■ Columbus.  Ihe  whole  aim  and  purfuit  of  the 
firfl  Spaniards  in  America  was  gold,  favage  plea- 
fures,  and  the  deftruftion  of  the  defencelefs  na- 
|j  lives.  They  were  fo  cruel,  barbarous,  and  re- 
gardlefs,  that  w^e  need  not  wonder  at  their  intro- 
ducing any  future  evil ; and  it  is  now  extremely 
difficult,  herhaps  impoffilile,  to  afcertain  the  ci- 
vil and  natural  hiftory  of  Spaniffi  America,  when 
firfl;  invaded  and  deftroyed  by  thefe  cruel  barba- 
rians. 

VoL.  II.  . ’ ' ■ The 


( 3o6  ) 


The  wolf,  I fuppofe,  is  the  third  American  fa- 
vage  animal  for  fize  and  ftrength.  But  the 
wolf  dwells  among  the  Alpine  fnows  of  all  coun- 
tries, and  he  is  fo  ravenous,  that  he  will  purfue 
his  prey  into  any  country  or  climate  ; and  there- 
fore, it  is  natural  to  find  them  in  America. 

There  is  alfo  a 2:reat  variety  of  monkeys  in 
America,  which  generally  are  mot  carnivorous, 
though  many  of  them  are  remarkably  ferocious, 
and  the  mildefl  of  them  delight  in  mifchief. 
The  fimia,  or  monkey  race,  are  very  widely  ; 
fpread  in  both  continents  ; they  delight  in  wood- 
land countries,  but  they  are  found  much  farther 
north  in  America  than  in,  the  Old  Continent. 

With  refpedt  to  the  fox  and  the  other  nume- 
rous races  of  the  furry  quadrupeds,  the  north  is 
their  native  climate  ; and  therefore,  we  need  not 
take  any  further  notice  of  them. 

Thefe  fafts  are  remarkably  fingular  and  ftrik- 
ing,  and  not  eafily  accounted  for  upon  any  other 
hypothefis  than  that  of  the  univerfal  deluge. 

But  if  we  allow,  that  Noah’s  Ark,  with  all  the  '1 
land  animals,  relied  upon  Ararat,  near  the  cen-  ■ 
ter  of  the  Old  Continent,  every  difficulty  is  then  fl 
removed  out  of  the  way,  and  the  ancient  hiflory 
of  America  is  eafily-underllood.  Upon  this  fup-  J 
pofition,  the  extreme  ignorance  and  favage  date 
of  the  Americans  becomes  natural  and  felf-ex- 
plained. 

• The. 
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The  Tartars,  a favage  and  barbarous  people, 
from  the  beginning  have  always  inhabited  the 
vicinity  of  Armenia  in  the  Old  Continent ; and 
it  was  natural  for  fuch  favages  to  penetrate  the 
woodland  countries  of  the  north,  and  proceed  to 
America,  and  there  they  were  found,  with  very 
little  alteration  in  their  perfonal  appearance,  and 
ftill  lefs  In  their  cuftoms,  manners,  and  general 
character.  -They  are  to  this  day  the  very  fame 
people  in  both  continents,  without  any  material 
change  or  alteration,  in  fuch  a vaft  length  of  time 
and  dillance. 

Every  thing  becomes  plain  and  natural  when 
taken  in  this  light.  If  the  Ark,  with  all  the  land 
animals,  refted  in  the  Old  Continent,  there 
could  not  be  many  of  the  large  animals  in  Ame- 
rica, unlefs  they  had  been  carried  there  by  fea  ; 
becaufe  they  could  not  bear  the  rigours  of  the 
north,  nor  fubfift  among  the  northern  fnows  ; and 
accordingly,  no  large  quadrupeds  were  found 
there,  but  fuch  as  can  bear  the  cold  of  northern 
regions.  Neither  elephant  nor  camel,  horfe  nor 
cow,  lion  nor  tiger,  were  found  in  America  when 
Columbus  firft  landed  there.  All  the  quadru- 
peds which  are  found  in  the  cold  climates  of  the 
Old  Continent  were  alfo  found  in  America,  and 
no  others  ; and  this  proves  clearly,  that  the  Old 
Continent  is  the  original  feat  of  all  the  land  ani- 
mals 5 and  it  alfo  proves,  that  the  firll  men  went 
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to  America  by  land.  Had  they  gone  there  by 
fea,  they  would  have  carried  fome  of  the  ufeful 
and  domeftic  animals  of  the  Old  Continent  with 
them. 

In  fliort,  every,  thing  that  comes  under  our 

confideration  relating  to  this  fubjed  in  both  con- 
» 

tinents,  mutually  prove  and  illuftrate  one  ano- 
ther. 

I might  here  produce  the  evidence  of  ancient 
hiftory  in  favour  of  the  univerfal  deluge,  to  corro- 
borate and  confirm  what  I have  advanced  about 
the  diftribution  of  the  larger  quadrupeds  in  both 
continents,  as  almoft  all  lettered  nations  have  re- 
corded that  event,  either  as  an  hiftorical  fa£t,  ,or 
as  a generally  received  tradition ; efpecially  the 
Jews,  Egyptians,  Babylonians,  Greeks,  and  Ro- 
mans ; and  fome  of  the  ancient  writers  upon  this 
fubjed  agree  with  Mofes  in  the  principal  particu- 
lars recorded  in  the  book  of  Genefis  concerning 
the  deluge  ; only  their  account  is  not  fo  diftind, 
judicious,  and  confident,  as  that  of  Mofes,  whofe 
narrative  is  perfect,  though  concife.  But  I have 
neither  letters,  abilities,  nor  Ikill,  for  hiftorical 
difquifitions  j aud  therefore,  I will  ftick  to  my  ' 
own  province,  the  Mineral  Kingdom,  where  my 
labours  may  be  ufeful,  and  will  leave  the  hiftori- 
cal part  to  fome  learned  philofopher,  who  ftiall  be 
convinced  of  the  truth  of  my  propofitions,  and 
of  the  integrity  of  my  intentions ; and  from  thefe 
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convictions,  fliall  refolve  to  compleat  what  1 
have  begun.  Some  good  philofopher  may  here- 
after think  it  worth  his  while  to  explain  and  po- 
lifli  my  imperfed  work,  and  to  add  the  evidence 
of  ancient  hiftory  to  confirm  and  illuftrate/a  work 
of  fo  much  importance  to  the  learned  world. 

A brief  recapitulation  of  the  fubjeds  treated  of 
In  the  former  pages,  may  be  of  ufe  to  bring  the 
principal  particulars  under  one  comprehenfive 
view,  in  order  to  imprefs  a general  idea  of  the  fe- 
veral  fads  upon  the  memory. 

1.  I have  taken  a general  view  of  the  prevail- 
ing ftrata  of  Great  Britain  ; which  may  be  con- 
fidered  as  an  epitome  of  the  whole  folid  furface 
of  our  globe ; and  I have  obferved,  that  fome  o 
thefe  are  ftratified,  and  that  fome  of  them  are 
not,  and  the  different  degrees  of  ftratification  are 
pointed  out  with  precifion  ; and  the  fads  and 
defcriptions  in  natural  hiftory  treated  of  under 
this  head,  will  make  gentlemen  better  acquaint- 
ed with  the  foffil  part  of  their  eftates  and  coun- 
try than  they  were  before. 

2.  I have  given  the  natural  hiftory  of  the  ftra- 
tification of  the  fuperficies  of  the  globe  in  a full 
and  particular  manner  ; and  of  the  bearing,  Hope, 
•and  continuity  of  regular  ftrata,  and  alfo  of  the 
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fiflures,  chafms,  and  other  interruptions  of  the 
regularity  of  the  ftrata  ; all  of  which  point  out 
and  prove  the  agency  of  water  in  motion,  from 
which  we  are  obliged  to  infer,  that  the  folid  fur- 
face  of  our  globe  was  formed  by  the  revolutions 
and  various  motions  of  returning  tides. 

V 

/ - 

3.  I have  examined  part  of  Count  BufFon’s 
theory  of  the  earth,  and  compared  it  with  the 
real  ftrufture  of  the  furface  of  our  globe  ; and  it 
will  appear  to  the  intelligent  and  candid  reader, 
that  the  great  French  naturalift  was  extremely 
deficient  in  the  knowledge  of  this  part  of  his 
fubje^t. 

4.  I have  treated  of  the  natural  hiftory  of 
mountains,  and  of  their  glens  and  excavations. 
I have  thoroughly  examined  their  interior  and 
exterior  phenomena  ; and  when  the  intelligent 
philofopher  perufes  the  hiftory  of  mountains,  my 
obfervations  upon  this  difficult,  but  fublime  fub- 
jecl,  will  prove  clear,  convincing,  and  fatisfac- 
tory. 

5.  I have  looked  into  the  interior  quality  and 
fubftance  of  many  of  our  rocks  and  ftrata ; and 
I find  that  they  are  compound  bodies,  containing 
a great  number  of  ingredients  or  component 
parts,  of  various  qualities  and  colours,  diftin- 
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gulfliable  from  one  another ; and  I obferve,  that: 
the  different  articles  found  in  the  compofition  of 
our  ftrata  have  each  of  them  a diftinft  appear- 
ance and  quality,  and  a regular  form  and  ftruc- 
ture  of  their  own,  independent  of  their  fituation, 
connexion,  and  relation  to  our  rocks  and  ftrata : 
Such,  for  inftance,  are  the  fragments  of  talc,  and 
others,  which  are  found,  and  eafily  diftinguifti- 
ed,  in  the  compofition  of  many  of  our  rocks  j 
and  befides  the  larger  maffes,  which  may  juftly 
be  called  fragments,  many  of  our  ftrata  are  com-  - 
pofed  of  fmaller,  but  vifible  grains,  of  different 
fizes,  and  of  various  colours  j but  they  all  agree 
in  this  particular,  that  each  of  them  is  a diftind 
and  a real  ftone,  apparently  homogeneous,  and 
of  a remarkably  fine  and  uniform  texture ; but 
it  is  abundantly  evident,  that  we  have  no  rocks 
nor  ftrata  in  the  fuperficies  of  the  prefent  earth, 
of  the  fame  quality  and  texture,  from  whence 
thefe  grains  and  fragments  might  have  derived 
their  origin. 

All  our  rocks  are  compound  bodies,  in  which 
we  can  diftinguifh  a variety  of  different  parts  ; 
on  the  contrary,, each  of  thefe  fragments  appear 
fine,  pure,  and  homogeneous,  of  an  uniform  tex- 
ture, and  fome  of  them  regularly  ftratified,  as 
the  talc,  &c.  and  therefore,  we  are  obliged  to 
conclude,  that  thefe  are  all  fragments  and  re- 
mains of  antediluvian  ftrata,  which  have  been 
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broken  to  pieces,  and  agitated  in  the  tides  of  the 
univerfal  deluge,  before  they  were  lodged  in  our 
ftrata. 

6.  I have  taken  a curfory  view  of  foffil  Ihells, 
folTil  plants,  foffil  bones,  and  other  remains  of  the 
animal  and  vegetable  kingdoms,  which  are  found 
in  the  compofition  of  our  rocks  and  ftrata ; but 
as  this  part  of  my  fubjed  is  generally  well  under- 
ftood,  and  has  been  treated  at  large  by  others, 
I have  only  briefly  glanced  at  this  part  of  natural 
hiftory,  merely  to  Ihew  its  coincidence  and  agree- 
ment with  the  other  parts  of  my  fubjed.  I have 
feleded  fame  particular  ftrata  for  examination, 
fuch  as  the  ftrata  of  coal  and  of  ironftone  ; the 
origin,  fituation,  quality,  and  ftrudure  of  which, 
I have  pointed  out  and  defcribed ; and  from  the 
confideration  of  thefe  feveral  particulars,  and  of 
the  whole  phenomena  of  the  fuperficies  of  the 
earth,  above  ground  and  below,  I am  obliged  to 
conclude,  that  there  has  been  an  univerfal  de- 
luge ; but  from  many  of  thefe  phenomena  of  na- 
ture, which  I have  carefully  inveftigated ; T am 
alfo  obliged  to  conclude,  that  this  deluge  differed 
in  fome  effential  particulars  from  what  has  been 
imagined  and  recorded  by  former  writers  upon 
the  fubjed.  The  deluge  was  not  brought  about 
by  producing  a quantity  ©f  water,  fufiicient  to 
cover  the  earth  round  about,  to  the  depth  of  feve- 
ral 
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ral‘-miles,  fo  as  to  overflow  the  fummits  of  the 
i-highefl:  mountains,  which  appears  to  me  impofli- 
-ble,  without  a miracle,  if  we  allow  thofe  moun- 
? tains  to  ftand  firm  and  remain  as  they  now  are. 
^.The  univerfal  deluge  was  brought  on  and  ac- 

- comphlhedi  by  the  concurring  agency  of  a num- 
5 ber  of  fecond  caufes  ; all  of  which  were  prepar- 
i.  ed  and  ripened  in  the  ordinary  courfe  of  nature. 
/From  there  being  no  rain  in  the  antediluvian 
-•earth,  the  fuperficies  of  the  flrata  gradually  lod 
' their  cohefion,  and  approached  to  decay,  for  want 

of  natural  and  neceflfary  moifture.  An  immenfe. 
* quantity  of  water  was  accumulated, in  the  regions 
f.of  the  atmofphere,  by  conftant  evaporation  from 
4ithe  ocean  and  lakes,  without  any  returns  or  di- 
iminution  by  heavy  rains,  during  the  fpace  of  near 

- two  thoufand  years  ; but  when  the  rain  began, 
sit  continued  pouring  down  conflantly  for  the 

fpace  of  fix  weeks,  if  not  fix  months.  When 
sthis  conftant  heavy  rain  poured  down  upon  the 
-over-dried  and  half  calcined  ftrata,  the  hidden 
: accefs  of  fuch  abundance  of  water  naturally  pro- 
•■duced  an  ebullition  and  ferment,  whereby  the 
" diflocation  and  deftruflion  of  the  folid  furface  of 
the  earth  was  foon  completed ; and  by  this 
means,  the  rocky  . fhores,  which  were  then  the 
only  mural  bounds  of  the  ocean,  were  decompof- 
ed,  broken  to  pieces,  and  mixed  with  the  waters 
of  the  ocean,  and  of  the  rain.  When  the  boun- 
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daries  of  the  ocean  were  thus-  broken  to  pleceSy 
and  mixed  with  the  waters  into  a fort  of  chaos, 
the  fluid  furface  was  foon  greatly  enlarged,  and 
thereby  a much  greater  furface  of  attraction  was 
expofed  to  the  influence  of  the  Sun  and  Moon, 
and  of  confequence,  the  tides  would  be  propor- 
tionally raifed;  and  this  natural  caufe  and  means, 
when  joined  with  the  conflant  heavy  rains,  and 
the  diflblution  of  the  fuperficies  of  the  ftrata, 
would,  when  all  united,  foon  overflow  and  de- 
ftroy  the  whole  folid  furface  of  the  globe,  and 
• produce  an  univerfal  chaos  or  deluge. 

Whether  this  great  event  and  conclufion  of  ^ 
the  former  earth  was  wholly  accompliflied  by  the  j 
maturation  and  concurrence  of  the  ordinary  fe-  | 
eond  caufes  alone,  or  if  there  was  fuper-added  ' 
fome  extraordinary  and  extraneous  caufe,  to  haf- 
ten  and  augment  the  operation  and  eifeCls  of  the 
ordinary  natural  caufes,  I will  not  determine. 
Whiflion  fays,  that  “ a comet  cutting  the  plane  • 
of  the  ecliptic,  in  its  defcent  towards  its  perihe- 
lion, on  the  firft  day  of  the  deluge,  pafled  before  J 
the  body  of  our  earth  and  the  fame  learned  1 
aftronomer  tells  us,  that  this  comet  came  fo  near  J 
to  our  globe,  that  the  earth  pafled  quite  through  \| 
the  atmofphere  and  tail  of  that  comet,  whereby  \ 
the  earth  attradled  and  acquired  froAi  the  comet 
a great  quantity  of  watery  vapour,  which  fell 
down  in  rain  upon  the  earth.  He  further  tells 
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US,  that  this  comet  was  about  fix  times  as  big  as 
the  Moon,  and  that  it. came  fo  near  to  our  globe, 
as,  by  its  attraction,  to  raife  the  diluvian  tides  to  « 
the  extraordinary  height  of  about  thirty  miles 
perpendicular.  I obferved  before,  that  Whifton 
has  not  been  contradicted,  but  rather  confirmed 
in  thefe  calculations,  as  other  aftronomers  own 
the  appearance  of  fuch  a comet  at  the  precife 
time  mentioned  by  him ; but  as  I am  no'  judge 
of  thefe  matters,  I will  not  infill  upon  this  con- 
curring caufe  of  the  deluge.  All,  therefore,  that 
I will  fay  concerning  the  comet  is  this  : If  fuch* 
a comet  came  fo  near  the  earth  at  fuch  a time, 
the  necelfary  confequence  mull  be,  that  its  ap- 
proach would  greatly  hallen  and  augment  the 
other  natural  caufes  of  the  deluge;  which  caufes 
we  have  adduced  from  the  natural  conftitution  of 
things  before  the  flood  ; at  the  fame  time,  the  ap- 
proach and  effeCls  of  a comet  do  not  appear 
to  me  abfolutely  necelfary  to  produce  the  deluge. 
But  whether  the  deluge  was  occafioned  altoge- 
ther by  the  natural  caufes  which  I have  mentionr 
ed,  or  whether  fome  extraneous  caufe,  like 
Whifton’s  comet,  was  fuper-added  to  hallen  and 
increafe  the  effeCls  of  the  natural  caufes,  it  ap- 
pears from  Mofes’s  writings,  that  the  deluge  con- 
tinued at  the  full  height  during  the  fpace  of  near 
half  a year.  After  acquainting  us,  that  “ the 
\ windows  of  heaven  were  opened,’’  by  which  I 
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underftand  the’  commencing  of  the  fix’ weeks  or 
fix  months  diluvian  rains,  and  that“  the  fountains 
pf  the  great  deep  were  broken  up;”  by  which  1 
underftand  the  breaking  and  mixing  with  the 
waters  the  rocky  fliores,  wdiich  were  the  mural 
barriers  of  the  ocean, — Mofes  tells  us,  that  “ the 
waters  prevailed  exceedingly  upon  the  earth 
and  afterwards,  he  fays,  that  “ the  waters  pre- 
vailed upon  the  earth'  an  hundred  and  fifty 
days  and  after  the  expiry  of  the  hundred  and 
fifty  days,  we  are  told,  that  “ God  made  a wind 
,to  pafs  over  the  earth,  andv  the  waters  affuaged. 
The  fountains  alfo  of  the  deep,  and  the  windows 
of  heaven  were  flopped,  and  the  rain  from  hea- 
ven was  reflrained.  And  the  Ark  refted  upon 
the  mountain  of  Ararat,  in  the  feventh  month,” 
which  was  exactly  at  the  end  of  fix  months  from 
the  firfl;  day  of  the  deluge. 

The  flopping  of  the  window's  of  heaven  is 
explained  by  Mofes,  when  he  fay^,  that  the  rain 
from  heaven  was  reflrained.  By  the  fountains 
of  the  great  deep  being  flopped,  I underftand  the 
forming  of  our  rocks  and  ftrata  as  a new  boun- 
dary to  confine  the  ocean  within  its  prefent  bed. 

) In  Mofes’s  hlftory  of  the  deluge,  w'e  hear  no- 
thing of  wind  until  the  height,  or  a little  after 
the  height  of' the  deluge  ; and  then  we  are  told, 
that  “ God  caufed  a wind  to,  pafs  over  the 
earth.”  The  Ark,  with  man,  and  all  the  land 
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animals,  was  to  float  upon  the  waters  of  tlje  de- 
luge during  their  progrefs  and  encreafe  to  the 
height ; and  in  this  ftate  of  things,  as  the  Ark 
was  the  contrivance,  the  command,  and  the  care 
of  heaven,  it  would  not  be  expofed  to  any  real 
danger  from  unneceffary  winds  or  tempeds.  By 
the  ordinary  motions  of  the  high  diluvian  tides, 
the  Ark  muft  fuffer  ; but  it  was  fully  able  for  thefe 
agitations,  and  it  was  not  diflrefled  with  florms 
of  wind.  But  when  the  diluvian  date  of  the 
terraqueous  globe  was  pad  the  height,  at  the  end 
•of  half  a year,  from  the  fird  beginning  of  it,  and 
the  Ark  was  grounded  upon  the  mountain  of 
Ararat,  then,  and  not  till  then,  we  hear  of  a 
‘‘  wind  palling  over  the  earth,-^of  the  waters 
alfuaging, — of  the  waters  going  and  returning 
from  oflF  the  earth  continually, — and  of  the  wa- 
ters going  and  decreafing  continually,  until  the 
tenth  month,  w'hen  the  tops  'of  the  mountains 
were  feen  ; — and  in  the  fecond  month,  on  the 
feven  and  twentieth  day  of  the  month,  was  the 
earth  dried,”  which  was  fomewhat  more  than  a 
full  year  from  the  commencement  of  the  deluge. 

It  may  be  remembered,  that  I took  notice 
above  of  the  effedls  and  marks  of  drong  winds 
augmenting  the  force  of  the  high  tides  of  the  de- 
luge, after  the  highed  mountains  and  the  elevat- 
ed plains  were  formed  ; the  marks  of  the  fury 
and  force  of  which  winds  is  very  evident  upon 
the  face  of  the  earth,  in  diflevering  the  iflands 
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from  the  main,  and  from  one  another,  and  in 
fcooping  out  the  various  bays,  gulphs,  and  inlets, 
which  are  every  where  to  be  found,  and  which  I 
pointed  out  above.  When  I made  that  curfory 
fpeciilative  furvey  of  the  external  figure  of  the 
dry  land,  I did  not  then  recollefl  thofe  words ; 
but  I faw  fuch  evident  marks  of  ftrong  winds  at- 
tending and  urging  the  high  tides,  that  I was 
led  to  fuppofe  their  exiftence  and  powerful  aftion 
and  effects ; and  whofoever  will  take  the  trouble 
to  perufe  what  I have  faid  concerning  the  gulphs 
and  indentings  of  the  fhores,  will  fee  the  pro- 
priety and  perfection  of  Mofes’s  complete  though 
fuccinCt  narrative;  and  the  propriety,  though 
imperfection  _ of  my  remarks  upon  the  external 
phenomena  of  the  dry  land. 

Were  I to  attempt  a recapitulation  of  all  the 
proofs  of  an  univerfal  deluge,  I mufl:  not  only 
repeat  all  I have  advanced  in  thefe  mineral  ef- 
fays,  but  I muft  alfo  touch  at,  and  explain  the 
whole  natural  hlftory  of  the  fuperficies  of 
our  globe,  below  ground  and  above,  all  of 
which  diftinCtly  point  at  that  great  event. 
The  few  inftances  which  I have  produced  are 
fufficient,  both  in  number  and  force  of  evidence, 
to  convince  the  candid  naturalifl:  of  the  truth  of 
my  propofitions ; and  he  that  wants  further 
proof  and  illufiration  of  the  doClrine  of  the  de- 
luge will  find  it  in  all  the  phenomena  of  the  Mi- 
neral Kingdom. 
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VII.  Trails  on  feveral  fubjeSis  relating  to 
the  Mineral  Kingdom, 


Of  Volcanoes. 

The  natural  hiftory  and  the  phenomena  of  vol- 
canoes are  extremely  myfterious  and  difficult  to 
be  explained,  becaufe  we  cannot  defcend  into  a 
volcano  to  examine  circumftances.  However, 
in  a work  of  this  nature,  upon  the  Mineral  King- 
dom, it  would  be  unpardonable  to  pafs  over  vol- 
canoes in  filence,  without  communicating  fome 
of  my  thoughts  upon  fuch  a difficult  and  intereft- 
ing  fubjeft. 

I the  more  willingly  enter  upon  this  talk,  as 
I am  in  hopes  of  being  able  to  throw  out  fome 
obfervations  which  may  be  of  ufe,  in  future,  to 
mitigate  the  calamities  fuffercd  by  the  miferable 
inhabitants  of  volcanic  regions.  I fervently 
commiferate  the  dreadful  calamities  which  they 
have  fo  often  and  fo  lately  fuffered  j and  nothing 
tlrould  give  me  greater  pleafure  than  to  be  en- 
abled to  communicate  fome  hints  which  may  be 
of  ufe  to  prevent  fuch  difmal  catsdlrophes  in  fu- 
ture. 
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Volcanoes  will,  in  many  refpeds,  for  ever  re- 
main awfully  myfterious ; at  the  fame,  time, 
there  are  feveral  circumftances  relating  to  them, 
which  may  be  judged  of  by  analogy. 

It  is  more  than  probable,  that  the  inflammable 
matter,  which  at  firfl:  was  the  caufe,  and  conti- 
nues to  be  the  feuel  of  volcanoes,  is  contained 
in  veins  which  cut  and  interfe.dl  the  bowels  of 
the  volcanic  mountains  and  the  adjacent  plains  j 
and  I think  dt  may  be-  fuggelled  as  equally  pro- 
bable, that  thofe  veins  are  of  the  fame  fpecies 
and  defcrintion  as  the  mineral  veins,  in  which  the 
ufeful  metals  are  found  ; and  if  this  is  allowed, 

' I imagine,  that  ufeful  difcoveries  may  be  made 
for  the  future  fafety  of  the  inhabitants  . of  volca- 
'nic  neighbourhoods';  and,  therefore,.  I will  fug- 
ged a few  hints  for  that  purpofe. 

There  are  two  kinds  or  defcriptions  .of  mineral 
'veins,  w'hich  are  known  to  trend 'in  *a  pretty 
ftraight  line  to  a confiderable  diflance.  Many  of 
“ thefe  veins  have  been  traced  for  feveral  miles. 

- The  one  of  thefe  is  the  perpendicular  mineral 
‘hlTure,  called  by  fome  miners  a ra^e  vein,  and  the 
w other  is  they^tf/ or  dilated  vein.  Rake  veins  are 
■'found* to  cut  the  ftrata  in  a direftion  nearly  fouth 

- and  north,  and  weft  and  eaft.  I fay  nearly,  for 
■ the  bearing  of  the  veins  is  to  the  eaft  of  north, 

and  to  the  weft  of  fouth  ; but  the  fouth  and  north 
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Veins  are  Commonly  found  to  contain  the  greaf- 
eft  quantities  of  the  metallic  ores.  The  flat  di- 
lated veins  do  not  cut  the  flrata  at  all,  but  are 
found  between  two  particular  beds  of  (lone,  one 
of  which  is  immediately  above,  and  the  other 
immediately  below  the  vein  j and  the  vein  is  con- 
tained in  the  fpace  betwixt  thefe  two  layers  or 
beds  of  llone  ; of  confequence,  the  bearing  of  the 
flat  vein  is  the  farne  as  the  bearing  of  the  flrata, 
which,  in  European  latitudes,  is  lefs  or  more  to 
the  eafl  of  north  and  weft  of  fouth.  Many  of 
the  rake  veins  are  commonly  very  flraight,  or 
clofe  near  the  fuperficies  of  the  flrata ; that  is, 
the  fides  of  thefe  veins  are  frequently  very  clofe 
together  near  the  furface.  I have  often  feeii 
them  fo  flraight  for  two  or  three  hundred  feet 
down  from  the  furface,  that  the  fides  of  the  veins 
would  not  open  above  three  or  four  inches  afun- 
der  in  all  that  depth  j and  yet,  neverthelefs,  they 
woul  gradually  open  further  down,  to  the  wide- 
nefs  not  only  of  feveral  feet,  but  of  feveral  yards  5 
and  it  is  generally  in  thefe  wide  concavities  of 
the  veins,  that  the  greateft  bodies  of  the  metal- 
lic ores  are  found,  and  -very  probably,  it  is  in 
fuch  receptacles  that  the  greateft  quantities  of 
the  volcanic  feuel  is  lodged.  " 

The  flat  veins  found  between  the  flrata  are 
not  to  be  invefligated  upon  the  fame  principles  as 
the  rake  veins ; neverthelefs,  thefe  alfo  are  fre- 
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quently  very  ftraight  or  clofe  near  the  fuperficte* 
of  the  ftrata.  The  fpace  between  the  two  ftrata 
which  conftitute  the  upper  and  nether  fide,  or 
roof  and  foie  (as  they  may  be  called,)  of  this 
vein,  are  feldom  regular,  or  equidiftant.  In  fome 
places  they  come  clofe  together,  and  continue  fo 
for  a lefs  or  greater  fpace,  and  in  other  places 
or  parts  of  the  fame  vein,  they  open  afunder,  and 
form  enormous  concavities,  which  frequently 
trend  in  a horizontal  diredion ; and  the  direc- 
tion or  bearing  of  fuch  concavities  is  generally 
north  and  fouth,  or  between  that  and  the  colla- 
teral  points  of  north-eaft  and  fouth- weft. 

The  eaft  and  weft  rake  veins  interfed  thofe 
which  trend  from  fouth  to  north,  nearly  at  right 
angles ; and  they  cut  the  ftrata  in  a line  nearly 
right  acrofs  the  bearing,  and  parallel  to  the  de- 
clivity or  flope.  The  flat  veins  fituated  between 
the  ftrata,  likewife  open  into  concavities  from 
weft  to  eaft  : That  is,  befides  the  concavities  in, 
the  flat  veins  mentioned  above,  which  run  pa- 
rallel to  the  bearing  of  the  ftrata,  there  are  alfo 
found  in  them,  concavities  which  run  at  right 
angles  acrofs  the  other,  in  a line  nearly  from 
weft  to  eaft,  which  comes  to  be  parallel  to  the 
line  of  declivity  of  the  ftrata  j and  as  that  is  the 
cafe,  it  is  eafy  to  conceive,  tliat  the  one  end  of 
thefe  laft  mentioned  cavities  point  up  toward  the 
furface,.  and  the  other  end  points  flanting  down- 
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wards  into  the  body  of  the  earth,  with  a degree 
of  flope  exadly  equal  to  the  declivity  of  the  ftra- 
ta  in  that  particular  place.  I need  not  here 
point  out  the  very  great  variety  of  the  declivity 
or  flope  of  the  ftrata  in  different  places.  I hat 
point  is  fully  explained  in  my  treatife  upon  the 
natural  hiftory  of  coal.  I will  only  obferve  here 
in  general,  that  the  line  of  the  declivity  of  the 
ftrata  in  different  places  is  found  in  all  the  de- 
grees of  flope  between  the  vertical  and  horizon- 
tal pofitions  of  the  ftrata.  From  what  has  been, 
faid  concerning  the  eaft  and  weft  concavities 
of  the  dilated  veins,  it  will  clearly  appear, 
that  the  eaft  end  of  each  of  thefe  cavities  will 
gradually  dip  down  under  more  and  more  cover, 
until  at  laft  they  arrive  under  a prodigious  weight 
and  ftrength  of  the  incumbent  ftrata,  even  up  to 
many  hundred  fathoms  perpendicular  of  folid 
rock.  There  are  found  fome  rake  veins  running 
in  collateral  lines  between  the  two  lines  above- 
mentioned  ; but  as  thefe  are  only  inferior  firings 
branching  off  from  the  capital  fouth  and  north, 
and  eaft  and  weft  veins,  they  only  continue  their 
courfe  or  line  of  bearing  to  a fhort  diftance  from 
the  veins  which  they  branch  out  of,  and  then 
they  come  to  nothing ; that  is,  the  fides  of  this 
firing,  which  for  a while  cut  the  ftrata  in  an  ob- 
lique or  diagonal  direction,  come  clofe  together 
at  a fhort  diftance  from  the  capital  vein,  and  at 
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lafl  ends  in  a mere  crack  in  the  ftrata  ; and  a 
little  further  forward,  the  ftrata  are  found  folid, 
without  the  leaft  fymptom  of  any  vein  in  the  line 
of  bearing. 

From  this  inveftigation,  it  appears,  that  the 
capital  mineral  veins  which  are  found  within  the 
folid  fuperficies  of  the  earth,  trend  in  a diredion 
a little  to  the  eaft  of  north,  and  to  the  weft  of 
fouth  ; and  that  what  are  called  eaft  and  weft 
veins,  are  feldom  found  to  contain  very  confider- 
able  quantities  of  the  metallic  ores  j and  I have 
no  apprehenfion  of  their  containing  great  quan- 
tities of  the  volcanic  feuel. ' There  is  a very 
good  natural  reafon  for  the  fruitfulnefs  of  the 
north  and  fouth  veins  } that  is,  for  their  con- 
taining the  greateft  quantities  of  mineral  matter, 
which  1 have  explained  in  a treatife  of  the  na-r 
tural  hiftory  of  mineral  veins,  &c.  However,  this 
is  not  without  exceptions.  In  fome  few  mining 
fields,  the  eaft  and  weft  veins  are  moft  produc- 
tive ; at  prefent  we  will  take  it  for  granted,  that 
the  north  and  fouth  veins  contain  moft  mineral 
matter,  and  let  thofe  who  are  chiefly  concerned 
compare  what  I advance  with  experience  and 
matter  of  fad.  From  this  fketch  of  the  hiftory 
of  mineral  veins,  it  appears  to  me  very  evident, 
that  the  greateft  quantities  of  the  volcanic  feu- 
cl  is  lodged  within  the  folid  fuperficies  of  the 
earth,  in  veins  and  receptacles  which  have  near- 
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ly  a north  and  fouth  bearing,  from  the  mountain 
or  other  place  where  the  volcanic  fire  firft  broke 
out ; and  that  the  volcanic  fires  and  confequent 
excavations  will  advance  below  ground  in  the 
fame  diredbion.  Now,  if  this  is  found  to  be  true, 
we  fhall  be  enabled  to  lay  down  fuch  beacons, 
cautions,  and  rules,  as  will  be  of  general  utility 
for  the  fafety  of  the  inhabitants  in  the  neigh- 
bourhood of  volcanoes.  I w^rite  only  from  my 
own  obfervation,  and  real  knowledge  of  the  inte- 
rior ftru£lure  of  the  fuperficies . of  our  globe ; 
and  from  my  knowledge  of  the  fl  rupture,  difpo- 
fition,  and  bearing  of  the  flrata  of  rock,  which 
compofe  the  fuperficies  of  the  globe  in  all  parts 
of  the  world,  it  appears  io  me,  that  the  bearing 
of  the  ftrata  in  the  ifland  of  Sicily,  which  fulfers 
fo  much  from  volcanoes,  fliould  be  nearly  in  a 
line  from  S.  S.  W.  to  N.  N.  E.  and  confequent- 
ly,  that  the  bearing  of  the  veins  which  contain 
the  volcanic  feuel,  fhould  trend  nearly  in  the 
fame  line  of  direftion ; and  1 think,  that  MefTina, 
and  thofe  parts  of  Calabria  which  fuffer  fo  much 
from  earthquakes,  are  pretty  much  in  this  line. 

If,  upon  examination  of  circumliances  upon 
the  fpot,  it  is  found,  that  the  fite  of  MefTina,  &c, 
is  nearly  upon  this  point  of  the  compafs  from 
Mount  iEtna,  or  any  where  between  the  cardi- 
nal point  north,  and  the  collateral  point  north- 
eaft,  and  that  the  volcanic  regions  of  Calabria 
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are  in  the  fame  line,  that  is,  nearly  N.  N.  E. 
from  JEtna,  it  may  be  concluded,  that  my  ob- 
fervations  are  founded  in  truth,  and  that  there 
is  no  fafe  ground  for  founding  a city,  town,  or 
harbour,  any  where  near  that  line. 

There  are  certain  claffes  or  arrangements  of 
ftrata,  of  particular  chhrafters  and  qualities, 
which  accompany  one  another  in  longitudinal 
diftridls  upon  the  face  of  our  globe.  Thefe  ar- 
rangements of  concomitant  ftrata  are  found  in 
patches  of  lefler  and  greater  dimenfions  ■;  but  ge- 
nerally extending  further  in  the  line  of  bearing 
than  in  the  line  which  crofles  the  ftrata.  In 
fome  of  thefe  diftinguilhable  clafles  of  ftrata, 
feams  of  pit-coal  are  moft  frequently  found, 
others  produce  the  greateft  number  of  lead  and 
copper  mines,  &c.  and  it  is  highly  probable,  that 
there  are  certain  arrangements  of  co-natural  ftra- 
'ta,  in  which  the  greateft  quantities  of  the  vol-  , 
canic  feuel  is  lodged.  This  article,  in  the  na- 
tural hiftory  of  the  Mineral  Kingdom,  deferves 
to  be  carefully  examined  in  volcanic  countries, 

' If  it  is  judged,  that  the  hints  which  I fuggeft 
upon  this  fubjeft  come  near  the  truth,  let  the 
intelligent  naturalift  take  my  book  in  his  hand, 
and  traverfe  the  neighbourhood  of  Mount  jEtna, 
and  between  that  mountain  and  Meflina,  and  let 
him  examine  the  nature,  colour,  and  quality  of 
the  feveral  ftrata  in  that  line,  and  likewife  in  the 
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continuation  of  the  fame  line  into  the  volcanic 
regions  of  Calabria.  I fuppofe  that  much  of  the 
furface  of  the  ground  near  iEtna  will  be  cover- 
ed with  lava,  afhes,  and  other  rubbilh,  where  the 
ftrata  cannot  be  feen  ; however,  he  will  fee  them 
in  feveral  places  in  that  line,  and  efpecially  upon 
the  Ihores  of  Sicily  and  Calabria.  When  he 
has  fatished  himfelf  with  refpe^t  to  the  quality 
and  charaaers  of  the  prevailing  ftrata  in  that 
line,  then  let  him  examine  the  ftrata,  either  in- 
land or  along  the  fhores  of  the  Mediterranean 
Sea,  wherever  he  can  beft  fee  them  in  a line  from 
weft  to  eaft,  right  acrofs  the  bearing  of  the  ftrata, 
which  we  have  fuppofed  to  be  about  N.  N.  E. 
and  S.  S.  W.  and  when  he  meets  with  an  ar- 
rangement  of  ftrata,  or  rocks  of  a quite  different 
quality  and  colour,  &c.  from  thofe  found  in  the 
volcanic  line,  he  may  conclude,  that  he  is  in  a 
place  of  fafety  for  the  foundation  of  a city  or 
harbour,  &c.  efpecially  if  he  is  far  enough  eaft 
or  weft  over  the  line  of  the  fuppofed  range  of  the 
volcanic  ftrata.  The  principal  crater  on  the 
fummit  of  Mount  .^tna  may  be  fuppofed  to  be 
the  center  of  the  volcanic  ground,  though  that 
is  a little  uncertain,  as  we  cannot  pofitively  deter- 
mine whether  the  veins  and  excavations  of  that 
mountain  deep  down  have  advanced  fartheft  to- 
wards the  eaft  or  weft : However,  perhaps,  we 
can  fix  upon  no  better  point  than  the  great  crater, 
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from  whence  to  draw  the  line  towards  Meffina 
and  Calabria.  If  the  fuperficies  of  the  ftrata 
about  the  foot  of  the  mountain  could  be  feen 
for  lava  and  other  volcanic  rubbifh,  the  natu- 
ralift  could  guefs  pretty  nearly  what  is  the  breadth 
of  the  volcanic  ground  in  the  ifland  of  Sicily  ; 
but  as  I fuppofe  he  cannot  fee  the  ftrata  about 
the  mountain,  he  muft  be  the  more  careful  to  in- 
veftigate  circumftances  upon  the  fea  fhores,  the 
banks  of  rivers,  and  other  places  near  Meffina, 
and  in  Calabria,  where  the  fuperficies  of  the  fl ra- 
ta-are  to  be  feen  ; and  when  the  belt  judges  of 
thefe  matters  have  acquired  fufficient  degrees  of 
knowledge  -of  the  diftinguilhable  chara^lerifiic 
qualities  of  the  ftrata  of  the  volcanic  region,  to 
be  enabled  to  form  a fafe  and  prudent  plan  for 
the  ftte  of  fea-ports  and  cities,  far  enough  from 
dangerous  ground,  then  let  Meftina,  and  all  the 
regions  in  Sicily  and  Calabria  which  have  fuft'er- 
ed,  and  are  in  moft  danger  of  fuffering  fuch 
dreadful  and  deftrudlive  ravages  from  the  earth- 
quakes and  volcanic  eruptions,  be  abandoned  by 
the  generality  of  the  people,  and  adapted  to 
hufbandry  only,  which  requires  but  few  people 
to  inhabit  thofe  places,  who  can  eafily  remove 
for  a while  in  time  of  danger,  and  the  hulband- 
men  may  be  inftrudled,  from  time  to  time,  which 
way  to  fly  in  time  of  danger,  in  a right  direc- 
tion, to  places  of  fafety  j that  is,  to  fly  off  the 
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?me  of  the  volcanic  ground,  to  places  which 
fuffer  leaft  from  thefe  calamities.  I cannot  help 
confidering  it  as  prefumptuous,  and  in  the  high- 
eft  degree  dangerous,  to  think  of  living  in  Mef- 
fina,  or  any  other  of  the  towns  or  harbours  in 
Sicily  or  Calabria,  which  have  recently,  or  at 
any  former  period  fuffered  by  earthquakes  and 
eruptions  j becaufe  the  fame  places  are  in  conti- 
nual danger  of  fuffering  the  fame  over  and  over 
again,  and  every  fucceeding  ftiock  fiiould  be 
worfe  or  more  dangerous  than  the  former  be- 
caufe the  rocky  cruft  which  lies  above  the  vol- 
canic excavations,  and  under  fuch  town,  har- 
bour, or  other  place,  is  greatly  weakened  by  be- 
ing fhaken,  rent,  and  fhattered  with  former 
fhocks,  and  there  are  only  two  chances  in  na- 
ture that  can  ever  make  .thofe  places  fafe  for 
the  habitation  of  man.  The  one  of  thefe  chan- 
ces refts  upon  the  fuppofition,  that  the  whole 
magazine  of  the  volcanic  feuel  in  that  region 
may  be  entirely  exhaufted,  of  which  we  can  fay 
nothing,  as  we  cannot  furvey  thofe  magazines  to 
enable  us  to  judge  of  their  extent  and  duration. 
The  other  chance  is,  that  an  earthquake  or  vol- 
canic eruption  fhould  open  fuch  a breach  in  the 
bed  of  the  fea,  as  to  make  room  for  the  ocean 
to  rufti  down  in  fuch  a vaft  body  as  fuddenly  to 
fill  up  the  excavated  receptacles  of  the  volcano, 
which  muft  foon  extinguifti  it  altogether ; but 
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both  thefe  chances  are  too  diftant  and  uncertain 
ever  to  be  trufted.  It  mufl:  happen,  that  feveral 
repeated  volcanic  concuffions  dry  up  many  fprings 
and  rivulets,  by  which  a great  quantity  of  wa- 
ter is  let  down  into  the  excavations  of  the  vol- 
cano ; but  fuch  comparatively  fmall  quantities 
of  water  have  a diredt  tendency  to  aggravate  the  , 
evil,  and  to  make  the  volcano  ten  times  more  j 
dreadful  and  mifchievous,  as  every  drop  of  that 
water  is  evaporated  and  reduced  to  highly  rari- 
fied  fleam,  by  the  prodigious  heat  of  the  fiery  ca-  j 
verns  of  the  volcano;  and  the  experience  we  1 
have  of  the  fleam  engine  enables  us  to  form  i 
fome  idea  of  the  prodigious  force  of  fleam,  when  j 
it  is  greatly  heated  and  confined  within  limited 
bounds. 

When  a copious  flream  of  the  atmofphere  gets 
accefs  into  a volcano,  and,  by  its  denfity  and 
weight,  rufhes  into  the  remote  excavations,  and 
gets  under  or  behind  extenfive  clouds  of  fleam, 
the  confequences  mufl  then  be  dreadful.  The 
expanfion  of  the  fleam,  before  the  external  air  is  | 
fo  copioufly  admitted,  fills  all  the  volcanic  fpaces  ; \ 
but  the  coolnefs  of  the  air  in  part  condenfes  the 
fleam,  which  makes  room  for  flill  greater  quan- 
tities of  air  to  rufh  in ; but  when  the  fleam  is 
again  fully  expanded,  and  the  admitted  air  high- 
ly rarified  by  the  exceffive  heat  of  the  volcano, 
the  united  force  of  both  is  fufficient  to  convulfe 
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the  whole  globe,  and  to  rend  afunder  the  ftrongj 
eft  bars  of  the  earth,  if  it  does  not  find  a thin 
enough  cruft  of  rock  through  which  to  burft  a 
paflage.  What  are  the  explofions  of  gun-powder, 
and  any  force  of  fteam  which  we  can  bring  to 
ad,  but  trifling  experiments,  and  children’s  play, 
in  comparifon  of  thefe  mighty  operations  and  ef- 
feds.  It  is  only  in  the  volcano  that  they  ad  like 
the  great  works  of  nature.  When  fufficient 
quantities  of  thefe  powerful  agents  get  behind 
melted  and  unmelted  matter  within  the  recep- 
tacles of  the  volcano,  and  are  fully  rarified,  when 
the  explofion  happens,  if  the  vent  is  wide  enough, 
it  will' drive  out  everything  before  it  through  the 
mouth  of  the  crater  : But  if  the  paflage  is  too 
ftraight,  or  is  obftruded  by  falls  of  the  rock  with- 
in, by  congealed  lava,  or  otherwife,  in  that  cafe, 
it  muft  and  will  burft  up  the  rock,  and  make  a 
new  vent  or  paflage,  as  it  happened  lately  in  Sici- 
ly and  Calabria. 

From  all  thefe  confiderations,  when  viewed 
jointly  and  feparately,  there  appears  no  place  of 
permanent  fafety  within  the  line  and  limits  of  the 
volcanic  feuel,  which  I wifh  to  be  able  to  point 
out,  and  which  I hope  will  in  time  be  found  and 
underftood  j and  as  there  is  no  permanent  fafe- 
ty, neither  is  there  any  poflibility  of  knowing 
when  or  where  the  earth  may  be  convulfed  and 
rent  again  and  again  within  the  old  volcanic  li- 
mits } 
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mits  f nor  is  it  eafy  to  judge  how  far  the  fubter- 
ranean  fires  may  advance  in  the  line  of  bearing, 
which  we  have  fuppofed  to  be  in  Sicily  and  Cala- 
bria about  N.  N.  E.  and  S.  S.  W. 

Thefe  hints  are  well  intended.  They  flow 
from  a fervent  defire  of  doing  good.  Let  them 
not  be  rafhly  condemned  without  examination 
and  a fair  trial.  They  fnay  not  be  readily  under- 
ilood  by  everybody;  however,  they  are  all  found- 
ed either  in  experience,  or  upon  folid  principles  p 
and,  therefore,  they  deferve  to  be  ferioufly  and 
thoroughly  inveftigated  ; and,  perhaps,  thefe  hints 
being  thrown  out  by  a plain  practical'  man,  may 
be  the  means  of  fuggefting  to  naturalifts  fucfr 
further  difcoveries  and  improvements  as  will  con- 
duce to  the  fafety  and  happinefs  of  the  inhabi- 
tants of  Sicily,  and  all  other  volcanic  countries. 
For  if  proper  rules  can  be  laid  down  for  the  fafe* 
ty  of  one  country  that  is  difturBed  by  volcanoes, 
upon  the  principles  of  mineral  philofophy,  it  is 
to  be  fuppofed,  that  the  fame  rules  will  hold 
good  every  where,  making  proper  allowances  for 
the  different  bearings  of  the  ftrata  in  different  la- 
titudes. Now,  the  bearing  of  the  ftrata  at  the 
equator  muft  be  true  fouth  and  north  ; and  as  we 
recede  from  the  equatorial  regions  towards  the 
northern  tropic,  the  bearing  of  the  ftrata  inclines 
gradually  towards  the  eaft  of  north  ; and  as  we  ad- 
vance from  the  tropics  towards  the  north-pole,  the: 
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bearing  of  the  ftrata  inclines  gradually  more  and 
more,  until  at  laft  it  comes  to  be  north-eaft,  and 
they  trend  gradually  towards  the  eaft  to  the 
fouth  of  the  equator,  in  like  manner  as  to  the 
north. 

It  may  be  proper  to  obferve  here,  that,  in  fome 
particular  circumllances,  the  ftrata  in  a fihall 
fpot  or  diftrid  may,  and  do  vary  and  deviate 
from  the  true  general  line  of  bearing  ; as,  for  in- 
ftance,  when  the  ftrata  lie  exceeding  flat  in  the 
horizontal  pofttion,  they  are  in  that  cafe  found  to 
wave  up  and  down,  and  to  dip  this  way  and 
that ; and  while  they  continue  thus  to  wave  up 
and  down,  they  acquire  many  different  bearings 
and  Hopes,  frequently  towards  all  points  of  the 
compafs.  But  this  accident  is  not  of  any  great 
continuance.  It  only  happens  upon  a fmall  fcale, 
and  in  a fmall  diftrid,  but  does  not  in  general 
affcd  nor  alter  the  true  line  of  bearing.  The 
different  bearings  and  declivities  of  the  ftrata, 
with  the  natural  reafons  or  caufes  of  that  diverft- 
ty,  has  been  fully  inveftigated  and  explained  in  a, 
former  part  of  this  work,  to  which  I refer.  With 
refped  to  our  prefent  enquiries,  it  is  proper  to 
take  it  for  granted,  and  naturalifts  viewing  cir- 
cumftances  will  find  that  I am  right,  and  they 
can  improve  upon  my  hints,  fo  as  to  become  maf- 
ters  of  the  natural  hiftory  of  the  ftrata  in  the 
neighbourhood  of  the  volcanoes  which  they  are 
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acquainted  with,  and  they  will  thereby  be  enabled 
to  make  ufeful  communications  to  the  world  ; 
and  if  they  will  read  my  Natural  Hiftory  of  the 
Strata  of  Coal,  and  my  obfer  vat  ions  about  the 
ftratification  of  the  fuperficies  of  the  globe,  they 
will  find  fuch  afliftance,  in  acquiring  the  know- 
ledge of  the  conftruftion  of  the  folid  fuperficies  of 
the  globe,  as  will  make  their  invelligations  eafy, 
pleafant,  and  fuccefsful.  In  the  mean  time,  al- 
low me  to  alk,  how  they  can  be  better  employed, 
than  in  attempting  to  be  able  to  point  out  fuch 
rules  and  cautions  for  the  future  fafety  of  fuch 
numbers  of  our  brethren  as  are  ftill  expofed  to 
thofe  dreadful  calamities,  which  have  fwallowed 
up  and  deftroyed  thoufands  in  all  parts  of  the 
world  that  are  infefted  with  volcanoes  ? 

By  thefe  enquiries  and  inveftigations,  natura- 
lifts  may  become  the  minifters  of  health  and  fafe- 
ty to  numbers  of  mankind  ; and  how  can  they  at- 
tain greater  honour  or  happinefs  ! And  what  fig- 
nifies  the  idle  felfilh  pomp  of  learning  and  know- 
ledge, if  it  is  not  exerted  for  the  good  of  the 
world  ? 

I will  add,  in  this  place,  a ftrong  argument  to 
enforce  the  examination  of  this  fubjedt,  which  is 
this  : We  find,  in  experience,  that  the  Almighty 
feldom  or  never  fends  a great  calamity  to  fcourge 
the  children  of  men,  but  he  alfo,  at  the  fame 
time,  points  out,  or  puts  in  our  power  an  anti- 
dote 
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dote  or  means  which  wlfdom  and  caution  may  lay 
hold  of,  and  ufe  to  mitigate  the  feverity  or  ex- 
treme rigour  of  fuch  calamity. 

A great  many  examples  of  this  might  be  given 
to  Ihew,  that  the  Alwife  Governor  of  the  world, 
in  the  midfl;  of  judgment,  remembers  mercy,  and 
puts  the  means  of  deliverance  or  of  mitigation  in 
the  power  of  prudence  and  exertion  ; but  I will 
only  point  at  one  inftance,  viz.  the  fmall-pox,  as 
one  of  the  fevered  fcourges  of  the  human  race. 

In  fome  countries  it  fweeps  away  whole  tribes 
at  once,  and  in  almod  all  places,  prodigious  num- 
bers, are  dedroyed  by  this  loathfome  malady  ; but 
now,  and  even  long  ago,  Providence  pointed  out 
inoculation,  as  not  only  a happy  means  of  miti- 
gating the  rigorous  _ and  dedructive  feverity  of 
this  dreadful  malady,  but  in  a great  meafure  as  a 
perfect  antidote ; for  many  phyficians  in  Britain 
have  inoculated  thoufands  without  hardly  lof- 
ing  one,  and  almod  without  leaving  a fingle 
mark  of  their  patient’s  ever  having  had  the  fmall- 
pox  ; whereas  the  few  who  efcape  with  life,  when 
fmitten  in  the  natural  way,  without  being  inoculat- 
ed, find  blindnefs  and  deformity  are  but  too  com- 
monly entailed  upon  them  as  long  as  they  live. 

It  was  a long  time  before  inoculation  prevailed 
among  us  in  all  parts  of  Britain.  I wifh  to  God, 
that  now,  when  philofophy  and  fcience  are  arriv- 
ed at  fuch  degrees  of  perfedtion  in  Europe,  and 

no\v 


now  that  earthquakes  and  volcanic  eruptions  arc 
become  fo  common,  and  fo  Very  deftrudive  in 
many  parts  of  the  world,  that  proper  means  tp 
mitigate  and  to  fliun  the  difmal  eifeds  of  this  ca- 
lamitous fcourge  could  be  found  out,  and  fare 
rules  formed  for  the  future  fafety  of  the  inhabi- 
tants of  thofe  countries.  I think  this  attainment 
not  only  poflible,  but  alfo  prafticable  ; and  this 
perfuafion  is  not  only  founded  upon  a fervent  de- 
fire that  the  above  hints  may  anfwer  the  defign  for 
which  they  are  written,  but  is  alfo  founded  upon 
the  equal,  wife  and  benevolent  providence  of  God, 
who  never  fends  a fcourge,  and  permits  a fevere 
evil- to  vifit  mankind,  but  he  alfo  fends  the  means 
of  efcaping,  or  at  lealf  of  mitigating  that  evil ; 
but  many  of  thefe  means  require  wife  and  ftrenu- 
ous  exertions,  and  too  many  of  us  are  like  negli- 
gent failors,  who  forget,  when  one  (form  is  over, 
that  they  are  ftill  in  danger,  but  content  them- 
felves  in  their  prefent  fafety,  and  never  think  of 
putting  their  Ihip  in  proper  trim  for  weathering 
the  next  ftorm,  until  it  overtakes  them  unprepar- 
ed. • ■ ’ 

It  is  faid,  that  neceflity  is  the  mother  of  inven- 
tion, and  I hope,  that  the  great  and  prefling  ne- 
ceflity of  this  cafe,  will  prompt  thofe  who  are 
chiefly  concerned  to  attempt  the  remedy,  or  at 
lealt  the  mitigation  of  this  great  evil ; and  there 
appears  to  me  no  fure  remedy  in  nature,  or,  in 
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Other  words,  no  fure  means  of  mitigating  this  evil 
effe£lually,  but  for  the  bulk  of  the  inhabitants  of 
fuch  countries  to  fliun  the  line  of  the  volcanic 
ground,  and  to  leave  thofe  dangerous  fituationsj 
where  fo  many  of  their  brethren  have  perilhed  in 
a moment,  to  be  occupied  by  farmers  only,  who 
fiiould  live  in  tents,  or  in  other  flight  habitations, 
which  could  not  crufli  them  by  their  fall,  and 
which  would  be  eafily  reared  up  again  when 
thrown  down  by  the  concuflions  of  earthquakes ; 
and  thefe  farmers  fhould  be  inftrufted  which  way 
to  fly  from  danger  to  fafer  ground ; and,  more^ 
over,  they  fliould  be  well  inftrufled  to  underftand 
and  obferve  the  figns  and  fymptoms  of  approach- 
ing danger,  that  they  may  always  have  it  in  their 
power  to  provide  for  their  fafety  by  flight.  I 
have  no  manner  of  doubt  of  there  being  external 
figns  and  appearances,  and  interior  fymptoms  and 
warnings  of  approaching  danger,  which  will  be 
almoft  infallible-  when  well  underftood  and  well 
attended  to.  There  will  be  appearances  in  the 
clouds,  which  the  peafants  can  eafily  be  inftrud- 
ed  to  obferve,  and  no  doubt  the  atmofphere  will 
be  in  a changeable  imperfeft  {late  before  an  earth- 
quake. In  (hort,  whatever  the  peafants  can  fee 
and  hear  as  warnings  of  danger,  they  can  be  eaii- 
ly  infirufted  in  the  knowledge  of  j and  it  is  the 
province  of  intelligent  naturalifls  to  inveftigate 
the  caufes  of  effedls,  and  the  effeds  of  caufes.  It 
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has  been  obferved  in  many  parts  of  the  world  j 
that  the  atmofphere  is  uncommonly  agitated,  and 
in  an  imperfedt  date,  all  round  the  globe,  before 
any  great  earthquake.  And  it  is  faid,  that  rum- 
bling noifes  are  heard  under  ground  in  volcanoes 
for  fome  days  before  a great  earthquake  and 
eruption.  Perhaps  part  of  the  caufe  of  thefe 
fubterranedus  noifes  may  be  oceafioned  by  eopi* 
ous  dreams  of  air  and  deam  rudiing  out  Xvhien  j 
violently  heated  through  paffages,  which  are  yet  ; 
^ pretty  clear  and  open  ; but  that,  during  this  dine,  j 
dreams  ^of  lava  are  propelled  forward  from  reihote  ] 
parts  or  excavations  of  the  volcano ; but  when  j 
this  mighty  dream  of  lava  accumulates  in  a I 
draight  mine  or  padage,  then  the  catadrophe  is  j 
iiear.  The  mighty  guds  of  volcanic  refptration  j 
are  at  an  end  ; but  there  is  a quantity  of  air  and 
deam  behind  the  lava,  which  is  increafing  rapid-  | 
ly  by  the  continual  fupply  of  water  from  a thou-  1 
fand  ventS',  which  is  fuddeniy  converted  to  deam  ; ' j 

and  when  this  deam  is  fufficiently  heated,  then  an  j 
earthquake  enfues,  and  the  lava  is  either  propel-  | 
led  to  the  fiirface  by  fome  of  the  old  apertures,  or  \ 
new  breaches  are  made  where  the  rock  is  weak> 
as  happened  lately  in  Sicily  and  Calabria.  . Now, 
if  we  allow  of  this  fuppofed  violent  refpiration  of 
the  volcano,  for  a few  days  'before  the  earth- 
quakes and  eruptions,  it  will  fufficiently -account 
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for  the  uncommon  agitation  and  imperfe(cl  ftate 
of  the  atmofphere  in  all  parts  of  the  world. 

I obferved  above,  and  it  is  well  known,  that 
many  fprings  and  rivers  are  dried  up  by  volca- 
noes, and  all  the  rain  and  fnow  which  falls  upon 
volcanic  ground,  inufl;  all  find  its  way  down  into 
the  fubterraneous  excavations,  excepting  what  is 
immediately  evaporated  upon  the  furface,  and  no 
doubt  much  more  water  goes  down  into  volca- 
noes than  we  can  eafily  imagine,  and  efpecially 
when  in  their  progrefs,  they  advance  under  ri- 
vers, rivulets,  lakes,  and  fome  of  them  even  under 
the  fea  itfelf.  Now,  what  becomes  of  the  prodi- 
gious quantities  of  water  that  percollates  the  pores 
and  cranies  of  the  ftrata,  and  that  ruflies  down 
through  the  natural  and  accidental  cracks  and 
fiflures  of  fuch  extenfive  rocks  as  cover,  and  are 
fituated  upon  both  fides  of  fome  ancient  volca- 
noes ? Every  drop  of  it  is  diflblved  and  converted 
into  fteam  by  the  prodigious  heat  of  the  volcano. 
Now,  a prodigious  quantity  of  water,  evaporated 
into  fteam  by  fuch  a heat  as  that  of  the  volcano, 
will  foon  fill  all  the  excavations  of  the  volcano 
like  a thick  cloud  ; and  while  this  vapour  is  fed 
by  continual  and  copious  fupplies  from  the  feeders 
of  w'ater,  and  the  extraordinary  heat,  the  fteam 
will  fo  effedlually  fill  all  the  receptacles  of  volca- 
noes, as  to  exclude  and  prevent  the  admiflion  of 
the  external  air  into  any  of  thofe  receptacles. 
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I rnufl  not  be  underflood  to  naean,  that  the  ex- 
ternal air  is  abfolutely  excluded  from  every  part 
of  the  volcano.  The  fire  could  not  exift  without 
a communication  of  lefs  or  more  of  the  external 
air  ; and  the  extreme  degree  of  cold  which 
gentlemen  who  vifit  volcanoes  have  found  in 
fome  narrow  caves  and  palfages  in  the  fides  of 
volcanic  mountains,  is  a clear  proof  of  the  air 
rufhing  violently  through  thofe  fiflures  to  fan  and 
feed  the  fires  below ; but  what  I mean  is  this, 
that  the  great  heat,  with  a thick  and  ftrong  cloud 
of  fteam,  will  fill  all  the  great  excavations  of  the 
volcano,  and  effeflually  exclude  the  external  air 
from  entering  through  the  crater  ; nor  can  it 
poffibly  get  admiflion  into  thofe  receptacles  thro* 
the  crater  and  common  main  paffage,  while  the 
heat  and  fteam  continues  in  full  force. 

Thefe  hints  are  not  merely  conjedural.  They 
4 are  founded  upon  obfervation  and  analogy,  in 
comparing  great  things  with  fmall,  which  is  the 
fureft  way'  of  coming  at  the  truth  in  fuch  ab- 
ftrufe  difquifitions  as  thefe.  Steam  from  boiling 
water  raifed  by  great  heat,  and  confined  within 
any  veffel  or  clofe  receptacle,  is  far  ftronger  and 
more  powerful  than  the  weight  of  the  atmof- 
phere.  This  is  a fadf  very  well  known,  and  now 
clearly  proved  by  Mr  Watt’s  fteam  engine.  The 
fpecific  gravity  or  weight  of  the  atmofphere, 
when  prefling  upon  any  furface  above  a vacuum, 
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is  upwards  of  fourteen  pounds  avoirdupois  upon 
every  fquare  inch  ; but  it  is  now  found,  and 
clearly  demonftrated,  by  Mr  Watt’s  fteam  en- 
gine, that  the  force  of  fleam  is  much  greater 
than  the  fpecific  gravity  of  the  atmofphere,  fo  as, 
when  confined,  to  prefs  upon  a furface  with  a 
force  confiderably  upwards  of  twenty  pounds  up- 
on every  fquare  inch.  This  fad  is  very  well 
known^  and  daily  experienced  in  working  Mr 
Watt’s  improved  engine ; and  moreover,  we  fee 
this  fad  continually  exemplified  by  obferving  the 
fteam  iffuing  out,  when  the  fteam  clack  or  valve 
upon  the  top  of  an  engine  boiler  is  opened. 
When  this  valve  is  firft  opened,  the  fteam  jufh- 
cs  out  with  a force  and  noife  proportioned  / to  the 
fize  of  the  boiler,  and  the  degree  of  heat  the 
fire  is  raifed  to  below,  and  it  continues  to  rufh 
out  with  violent  force  for  fome  time  ; however, 
by  and  by,  when  no  more  feuel  is  caft  into  the 
furnace,  and  the  fury  of  the  heat  below  the  boiler 
is  abated,  the  rufhing  noife  of  the  fteam  ceafes ; 
and  when  we  look  at  the  valve,  we  fee  that 
no  fteam  iflues  out  for  the  fpace  of  about  two  or 
three  minutes  ; but  in  a little  while  we  hear  the 
roaring  of  the  fteam  again  as  loud  as  at  the  firft, 
and  we  fee  as  copious  a ftream  or  cloud  of  it 
rufhing  out  as  when  the  valve  was  firft  lifted  j 
however,  it  does  not  laft  fo  long  as  at  firft  before 
jt  ceafes  again,  and  thefe  alternations  continue  in 
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fome  degree  until  the  heat  below  is  fo  far  abatr 
ed  as  to  raife  but  little  fleam  in  the  boiler,  tho’ 
the  gufts  of  fleam  iffuing  out  grow  weaker  and 
^ weaker  each  time.  The  phenomenon  of  the  roar 
and  force  of  the  fleam  ceafmg,  and  being  renew* 
ed  again  alternately, ^ attracted  my  curiofity,  and 
engaged  jnry  attention  to  examine  the  caufe  ; and 
} foon  found,  that  it  could  be  no  other  than  the 
adiiiiffion  of  a quantity  of  the  external  air  into 
the  boiler  through  the  valve,  and  that  air,  by 
its  gravity,  rufhing  down  beneath  a quantity  of 
fteam.  This  admitted  air,  by  its  coolnefs,  will 
in  part  condenfe  the  fteam  it  comes  in  contaft 
with  in  the  boiler,  which  will  make  room  for 
more  air  ; but  when  the  fteam  is  again  dilated 
to  its  former  ftate,  and  the  admitted  air  is  rari- 
fied  by  the  heat  of  the  boiler,  both  riifh  out  again 
with  renewed  force  and  noife.  Now,  it  is  ob- 
feryable,  that  for  a few  minutes  after  the  -valve  is 
lifted,  the  fteam  ruflies  out  conftantly  with  force 
and  noife,  for  during  this  fpace  of  time,  the  force 
and  power  of  the  fteam  exceeds  the  force  or 
weight  of  the  atmofphere  ; and  therefore,  the  ex- 
ternal air  is  perfedlly  excluded  front  entering  the 
boiler  while  the  fteam' continues  in  fuch  force; 
but  when  the  heat  under  and  within  the  boiler 
is  fo  far  diminilhed,  as  to  bring  the  fteam  within 
the  boiler  in  equilibrio  with  the  weight  of  the 
atmofphere,  in  a little  ■time  the  air  gets  the 
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bettef  of  the  fteam,  and  ruflies  copioufly  down 
into  the  boiler,  through  the  fame  vent  as  the 
fteam  before  rufhed  out  j and  while  the  air  is 
rulhing  down  through  the  aperture  of  the  valve, 
the  noife  ceafes,  and  no  fteam  iffues  outj  nor  is 
there  any  more  appearance  of  fteam  about  the 
valve  for  a few  minutes  than  if  the  boiler  was 
cold  and  empty  ; but  when  the  fteam  is  again 
fufficiently  heated,  and  the  admitted  air  rarified, 
the  external  air  is  again  conquered  by  a fuperior 
force,  and  the  fteam  rufhes  out  again  with  force 
and  noife ; and  fo  on  alternately,  until  the  wa- 
ter in  the  boiler  is  fo  much  cooled,  as  not  to  be 
in  force  to  exclude  the  atmofpbere  at  all.  We 
may  call  this  the  refpiration  of  the  boiler  5 and 
if  we  will  fuppofe  fuch  a refpiration  in  the  vol- 
cano, and  confider  the  different  fcale  of  the  re- 
ceptacles of  the  fteam,  we  need  not  wonder  if 
tlie  atmofphere  is  uncommonly  agitated  fome 
days  before  a great  earthquake.  We  do  not 
know^  nor  can  we  pretend  to  explain,  what  ef- 
fects the  collifion  of  a copious  ftream  of  atmof- 
pherical  air  may  have,  when  ruftiing  in  and  paf- 
fmg  over  the  furface  of  an  extended  flood  of 
boiling  lava,  in  generating  eledrical  fire,  and  in 
producing  an  eledrical  ftiock  proportioned  to  the 
nature  of  the  place  and  the  quantity  of  the  mate- 
rials ; which  fhock  may  contribute  its  (hare  with 
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the  other  volcanic  powers  to  produce  mighty 
earthquakes. 

There  is  an  inflammable  vapour  found  in 
fome  coal  mines  and  other  places  in  the  bowels 
of  the  earth,  which  often  collects  in  fuch  re- 
mote mines  and  other  parts  of  the  works  as  are 
fcarce  of  air ; that  is,  where  there  is  not  a fuf- 
ficient  current  of  air  to  diffipate  and  carry  off 
this  mephitic  vapour.  When  this  inflammable 
vapour  collects  and  condenfes  in  the  cool  recelTes 
of  remote  mines,  or  other  parts  of  the  works,  i 
though  feveral  hundred  yards  from  the  bottom  ^ 

of  the  fhaft,  if  touched  with  a lighted  candle,  j 

"Tt  inftantly  takes  fire,  and  goes  off  with  an  ex- 
plofion  like  gun-powder,  and  with  a force  per- 
haps fuperior  to  it,  which  often  fcorches  and  j 
kills  the  perfons  who  happen  to  be  near  it } and  it  | 
has  frequently  been  known  to  fweep  every  thing  j 
in  its  way  to  the  (haft,  and  to  rufh  up  the  Ihaft  I 
or  pit  with  fuch  force  and  violence  as  to  carry 
every  thing  in  its  way,  and  the  whole  apparatus  j 
of  the  fliaft,  high  up  into  the  air.  Sparks  of  fire 
ftruck  from  fleel  and  pyrites  does  not  ignite  this 
vapour  ; and  therefore,  miners  often  work  in  it  ; 
by  the  light  of  fparks  raifed  by  a fleel  mill  from 
pyrites,  where  they  dare  not  ufe  a lighted  can-  ^ 
die. 

Now,  here  is  another  powerful  agent  found  be- 
low ground,  which,  for  any  thing  we  know  to 
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the  contrary,  may  be  joined  with  other  volcanic 
forces  j and  when  fuch  a fmall  quantity  of  this 
vapour  as  is  contained  within  the  fpace  of  a few 
cubical  feet,  and  a fmall  quantity  of  gun-powder, 
^ when  properly  confined,  are  capable  of  doing 
. fuch  mifchief,  and  of  proving  fo  powerful,  what 
may  we  not  fuppofe  the  united  force  of  the  vol- 
^ canic  powers  capable  of  doing,  when  they  are  in 
fuch  immenfe  quantities,  and  excited  by  fuqh 
^ prodigious  fires  in  the  extenfive  caverns  of  vol- 
canoes ? But  here  all  computation  and  even  con- 
jecture fails.  We  arc  not  capable  of  forming  a 
proper  judgment  of  thefe  ftupendous  and  afto- 
nilhing  fecret  operations  of  nature.  All  we  can 
do  in  fuch  cafes  as  thefe,  is  to  have  recourfe  to 
the,  effefts  to  enable  us  to  judge  of  the  caufe. 

There  is  yet  another  very  powerful  agent  in 
nature,  which  is  pretty  well  known,  though  not 
fo  well  under  flood  ; 1 mean  eleflricity,  and  elec- 
tricity is  the  aftion  of  fire.,,  If  we  attentive- 
ly examine  this  matter,  we  lhall  foon  difcover 
that  fire  is  the  mofl  aftive,  and  I believe  I 
may  venture  to  fay,  the  mofl:  powerful  agent 
in  nature.  Before  we  attempt  to  apply  the  force 
or  operations  of  eledricity  to  any  of  the  pheno^ 
mena  or  accidents  of  earthquakes  and  volcanic 
eruptions j it  may  be  proper  to  make  a few  obfer- 
vations  concerning  the  nature  and  properties  of 
fire. 

VoL.  II.  X X Moft. 
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Moft  of  the  philofophers  of  all  ages  have  told 
us,  that  the  grofs  matter  of  our  fyftem  of  things 
is  compofed  of  four  fimple  elements,  viz.  Fire, 
Air,  Earth,  and  Water.  Of  thefe  fuppofed  four 
elements,  I can  find  but  three,  namely.  Fire,  Wa- 
ter, and  Earth  j the  air  or  atmofphcre  being  a 
mixture  or  combination  of  the  finer  particles  of 
all  the  three  elements  of  Fire,  Water,  and 
Earth  : Of  thefe  three  elements,  fire  feems  to  be 
the  only  material  principle  of  aftivity,  life,  mo- 
tion and  force  in  the  univerfe.  The  other  two 
elements  are  naturally  dead  and  inert,  and  in- 
cline to  abfolute  refl.  Fire,  on  the  contrary,  is 
all  aQivity,  power,  and  progreffive  motion, 
when  in  any  degree  of  liberty,  from  too  clofe  a 
confinement  and,  union  with  the  other  elements 
of' earth  and  water.  The  rays  of  the  elementary 
fire  dart  from  the  Sun  to  our  globe,  with  fuffi- 
eient  force  and  velocity  to  cut  their  way  through 
an  unclouded  atmofphere,  until  they  reach  the 
furface  of  the  globe,  and  then  afcend  again 
flowly,  mixed  with  the  watery  vapour  which 
they  produce  by  refolution.  Thefe  rays  of  fire, 
emitted  by  the  Sun,  or  moved  by  him,  dafli 
againft  the  furface  of  our  globe,  and  of  all  bodies 
upon  if,  with  a degree  of  force  and  violence 
equal  to  the  velocity  of  the  motion  ; and  as  all 
parts  of  the  furface  of  the  globe,  and  of  all  bo- 
dies animate  and  inanimate,  have  fome  degree  of 
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humidity,  the  violent  collifion  of  the  rays  of  fire 
melt  and  dilTolve  fome  part  of  this  humidity  into 
fteam  or  vapour  ; in  which  humid  fleam  the 
pure  elementary  fire  is  abforbed,  mixed  and  unit- 
ed fo  effedlually,  that  it  afcends  up  into  the  at- 
mofphere  involved-  in  the  watery  vapour.  This 
is  in  fome  meafure  evident  to  our  fenfes.  After 
a warm  fhower  of  rain  in  a funny  day,  we  often 
fee  a thick  and  copious  vapour  of  fleam  rifing 
and  afcending  from  new  plowed  land,  from  green 
banks,  and  many  other  parts  of  the  furface  of 
the  earth  ; which  is  a clear  and  ocular  proof  of 
the  great  quantities  of  water  which  the  rays  of 
the  Sun  melt  and  dilTolve  in  warm  weather. 
Every  motion  of  the  atmofphere  upon  the  fur- 
face  of  the  earth,  and  upon  the  furfaces  of  all 
bodies,  melts  and  dilTolves  a quantity  of  the  hu- 
midity it  comes  in  contad  with,  in  proportion 
to  the  violent  collifion  of  its  motion. 

In  flrong  winds,  vaft  quantities  of  moillure  is 
carried  up  into  the  air,  from  the  furfaces  of  the 
land  and  water,  &c.  This  is  evident  to  our  fen- 
fes, by  the  fudden  drying  of  the  furface  of  the 
earth.  The  quantity  of  water  which  is  dilTolved 
and  evaporated  by  the  contad  and  collifion  of 
the  element  of,  fire,  and  carried  up  in  any  given 
time,  is  fo  immenfe,  that  the  lakes  and  rivers^ 
and  even  the  ocean  itfelf,  would  be  foon  exhault, 
ed,  and  the  quantity  accumulated  over  head  in 
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the  regions  of  the  atmofphere,  would  foon  in- 
volve  our  globe  in  darknefs  and  dellru^lion,  was 
it  hot  continually  feparated  from  the  fire  which 
carried  it  up,  and  let  fall  down’ again  in  rain  and 
fnow,  &c.  and  on  the  other  hand,  if  the  atmof- 
phere was  not  continually  fupplied,  renewed,  and 
refrefiied,  by  plentiful  humid  cooling  vapours 
from  the  furface  qf  the  globe,  the  air  itfelf,  and 
the  whole  furface  of  the  earth,  would  be  foon^ 
burnt  Up,  by  the  ardent  and  powerful  adion  of 
the  element  of  fire.  Thus,  we  fee,  that  the  or- 
dinary operations  of  nature  have  a continual  ten- 
dency to’  furcharge  the  air  with  too  much  moif- 
ture  ; but  the  watery  vapour  carried  up  into 
the  atmofphere,  is  iri  part  feparated  from  the  fire 
which  was  united  with  it,  and  gave  it  that  expan- 
fion  and  levity,  by  many  ways  either  altogether 
unknown,  or  very  imperfedly  comprehended  by 
us.  I will  not  attempt  any  particular  explanation 
of  a fubjed  fo  much  out  of  my  fight  j however, 
we  may  venture  to  fay  in  general,  that  any  in- 
creafed  degrees  of  heat  or  cold  in  the  regions  of 
the  atmofphere,— every  collifion  of  the  clouds, 
and  every  brilk  motion  of  the  atmofphere,  releaf- 
es  much  fire  from  the  watery  vapour,  by  the  col- 
lifion  and  attrition  of  the  parts  of  the  atmofphere 
in  motion  ; and  of  courfe,  much  watery  vapour 
is  at  the  fame  time  releafed  or  condenfed.  Some- 
times the  reparation*  of  the  latent  fire  from  the 
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clouds  and  atmofpherfi, . is  in  fuch  great  and  in- 
creal'ed  quantity  as  to  become  vifible  ; as,  for 
inftance,  in  fhooting  ftars,  or  other  fiery  meteors, 
which  are  feen.in  a clear  night,  in  lightning,  and 
the  aurora  borealis.  The  aurora  borealis,  which' 
has.  puzzled  philofophers  for  ages,  is  eafily  ac- 
counted for,  upon  this-  hypothefis. 

If  once  we  are  convinced  that  our  atmofphere 
is  cornpofed  of  fire, -water- 'and  earth ,v  and- that 
there  is  fuch  a reciprocal,- progreflive,- or 'rapid 
intercharige  .of  the  union  and  decompofition  of 
thefe .elements,,  as  we-  ehdeavour^to  eftablilh,  the 
phenomenon  of  the  aurora  borealis  -will  become 
of  eafy  folution,  and  almoft. evident  to  our  fenfes. 

Every.T  accelerated  motion  of  the  atmofphere,- 
or  of  .any..accumulated  vapour,  has  a tendency 
by  violent  .attrition  to  difengage  the  fire  from  the- 
watery  vapour.  In  the  aurora  borealis^  we  evi- 
dently fee  ^a' thin  cloudy  vapour  in  violent  mo--* 
tion;_.or  w'e  fee  the  .corrufcations  and  light  bf 
ft  reams  of  fire,  which  fire  is  copioufly  difcharg- 
ing  from  the  atmofphere,  -and  is^  flying  upwards,  ' 
which  may  be  called  a vertical  wind.'  ^ut  of  all 
the  caufes  in  nature  of  the  decompofition  and  fe- 
paration  of  the  fire  of  the  atmofphere,  its  ap- 
proach to  a burning  fire,  or  to  any  great  and  vio- 
^ lent  heat,  is  the  moft  powerful-  and  hafty.  It  is 
very  well  known,  that  a current  of  air  is  neceifa- 
^ to  fan  and  feed  our  burning  fires ; but  it  is 
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not  quite  fo  generally  known,  that  in  this  opera- 
tion of  nature,  there  is  a decompofition  of  the 
texture  of  the  atmofphere ; and  that,  when  the 
air  approaches  the  heat  of  the  fire,  the  watery 
part  of  it  flies  back,  and  the  latent  elementary  fire 
of  the  atmofphere  rufhes  forward,  and,  by  its  col- 
lifion,  diflblves  the  vifcid  teguments,  which  con- 
tain the  latent  fire  of  the  feuel,  and  when  both 
are  copioufly  releafed,  the  fenfible  heat  is  propor- 
tionally encreafed. 

That  the  atmofphere  is  plentifully  mixed  with 
latent  elementary  fire,  is  evident  from  its  being 
procured  fevefal  ways  by  attrition,  as  in  artifici- 
al eledlricity,  the  fridion  of  dry  axles,  the  peg 
and  board,  &c.  Now,  when  a copious  flream  of 
the  atmofphere  enters  the  mouth  of  the  crater  of 
a volcano,  the  heat  of  this  prodigious  furnace 
will  caufe  the  watery  parts  of  the  air  to  fly  back  ; 
but  the  latent  fire  will  rufh  forward  to  join  its 
native  element  in  the  excavations  of  the  volca- 
no, and  a vaft  encreafe  of  the  elementary  fire 
from  the  atmofphere  will  foon  bring  matters  to  a 
height,  and  produce  dreadful  earthquakes  and 
eruptions. 

Fire  in  one  fiate,  condition,  or  modification,  or 
other,  feems  to  be  the  mofl;  powerful  and  univer- 
fally  a£tive  principle  and  agent  in  nature.  I do 
not  know  but  it  is  the  only  aflive  principle,  and 
natural  caufe  of  force  and  motion  in  the  univerfe. 
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It  is  fire  that  thunders  in  the  clouds,  and  roars  in 
the  winds,  and  tears  up  the  fuperficles  of  the  earth 
in  hurricanes,  and  undoubtedly  it  is  fire  that 
rends  the  rocks  afunder,  and  ihakes  the  founda- 
tions of  the  folid  globe  in  earthquakes. 

And  it  is  the  different  mixtures,  modifications, 
conditions,  and  motions  of  this  element  that  pro- 
duce all  the  mild,  beneficial,  and  falutary  opera- 
tions of  nature.  It  i§  fire  that  fuflains  the  life, 
and  promotes  the  growth  of  plants  and  animals ; 
it  moves  gently  in  our  mild  falubrious  fluids,  and 
effervefces  more  fiercely  in  many  hot  and  pungent 
liquids.  In  fhort,  fire  feems  to  be  the  only  ac- 
tive principle  in  every  fluid,  and  In  every  mov- 
ing body ; and  we  can  fet  no  bounds  to  the 
power  of  this  mighty  agent. 

I could  make  but  little  by  further  attempts  to 
explain  and  illuflrate  the  inexplicable  operations 
of  volcanoes ; and  as  I think  that  I have  now 
fuggefted  fuflicient  hints  to  throw  fuch  gleams  of 
light  upon  this  naturally  dark  and  difficult  fub- 
je£t  as  may  be  of  ufe  to  real  philofophers,  I will 
fay  no  more  upon  this  topic  at  prefent. 

All  thefe  refledions  authorife  us  to  conclude, 
that  dreadful  earthquakes  and  eruptions  will  fre- 
quently happen  fomewhere  in  the  line  of  old  vol- 
canoes; and  it  is  impoflible  to  know  when  or 
where  they  will  be  moft  violent  and  deftrudive 
in  that  line. 
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What  I mean  by  the  line  of  the  voleanic 
ground  has  been‘praty  fully  explained  above, 
where  it  was- obfer ved , that  the  feveral  f^ecies'  bf 
mineral  veins,  which  are  found' ' by  experience  to 
contain  the  grbateft  quantities  of  mineral  niatter, 
run  in  a line  parallel  to  the  bearing  of  the  ftrata.  j 
This  point  being  confidfered  as  an  eflrabliflied  fafl, 
it  will  follow  of  confequence,  that  whether  the 
volcanic  feuel  is  chiefly  Contained  in  veins 'or  in  i 
ftrata,  in  rake  veins,  or  in  flat  dilated veins, 
which  are  fituated  between  the  ftrkta,  it  will  fun 
in  the  fame  longitudinal  line  of  bearing.  T hllte 
fome  reafons  for  being  perfuaded,  that* the  in- 
flammable'matter, 'which' is  the  feuel  of  the  volca- 
nic fires,  is  not  contained  in ' ftrata  properly  fo 
called  ; though  it  may,  and  I am  perfuaded  that 
it  frequently  is  contained' in  the  flat  veins  fituat- 
ed 'between  the  ftrata,  which  were  deferibed 
above.  One  reafon  for  my  rejefling  regular 
ftrata  of  volcanic  feuel  is  this  : It  is  well  known, 
that  in  the  conftriifture  of  the  ftratified  parts  of 
the  fuperficies  of  our  globe,  the  one  fide,  or  the 
one  edge  of  the  feveral  ftrata  come  quite  up  'to 
the  fuperficies  of  the  folid  part  of  the  globe,  ■fho’ 
earth,  clay,  gravel,  fand,  &c.  is  frequently  found 
of  various  depths  lying  above  the  fuperficies  of 
the  folid  ftrata.  ' 

In  this  view  of  the  fubjedl  it  appears,  that*  the 
one  fide  or  edge  of  every  ftratum  comes  up  to 
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the  fuperficies  of  the  folids  ; and  therefore,  if  the 
volcanic  feuel  was  contained  in  regular  ftrata,  if 
would  follow,  that  when  a volcano  was  once 
kindled,  it  would  burn  forward  in  a line  quite  up- 
to  the  furface  of  the  ground,  which  indeed  would 
make  that  line  a little  troublefome ; biit  as  the 
volcano  by  this  meahs  would  have  regular  breath- 
ing  places,  as  we  may  call  it,  by  communicating 
with  the  furface  every  where  as  it  advanced  in 
the  line  of  bearing,  few  or  none  of  the  dreadful 
accidents  attending  volcanoes,  fuch  as  earthquakes 
and  eruptions,  would  happen.  This  we  know  by 
experience,  as  far  as  analogy  will  reach. 

Seams  of  pit-coal  are  regular  ftrata.  They 
are  fometimes-  fet  on  fire  by  accident,  and 
burn  below  ground  for  feveral  miles.  No^y, 
this  conflagration  not  only  burns  quite  up  tQ 
the  fuperficies  of  the  folid  ftrata,  but  it  alfo 
burns  fuch  earth,  clay,  &c.  as  lie  immediately 
above  the  folids  in  the  line  of  bearing,  and  the 
feveral  fubflances  which  come  in  conta£l  with 
the  fire  at  or  near  the  furface,  in  the  line  of  the 
crop  or  baflet  of  the  coal,  are  frequently  vitrified, 
and  run  together  in  vaft  malfes  of  flags  refem* 
bling  lava ; but  neither  earthquakes  nor  erup- 
tions ever  happen  from  thefe  fubtCrraneous  con- 
flagrations, no  doubt  for  the  reafon  I gave  above, 
viz.  becaufe  this  fubterraneous  burning  commu- 
nicates with  the  furface  all  along,  the  line  of 
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the  bafTet  of  the  coal  as  it  advances  ; and,  there- 
fore, the  evaporation  of  the  water  which  goes 
down,  and  the  rarification  of  the  air  that  fans  the 
fire  continually,  find  an  eafy  paffage  to  the  fur- 
face.  This  is  a pretty  good  example  to  enable 
us  to  judge  of  thefe  matters  by  analogy. 

It  has  been  obferved,  that  mineral  veins  are 
frequently  cheeked  at  the  furface,  the  two  fides 
of  the  vein  being  fqueezed  clofe  together  above  ; 
but  befides  this  caufe  of  preventing  the  refpira- 
tion  of  the  volcanic  fires,  flrata  of  different  qua- 
lities may  be  fpread  over  the  baffets,  vertex,  or 
tops  of  the  mineral  veins  in  the  valleys,  which  do 
not  reach  up  to  the  fite  of  the  firft  craters  upon 
the  mountains.  Strata  of  pit-coal,  and  their 
concomitants,  are  found  in  valleys,  which  do  not 
afcend  the  high  mountains  of  the  coal  countries. 
Veins'  of  volcanic  feuel  baffet  out  in  the  fummits 
of  high  mountains,  where  they  are  firfl;  ignited  ; 
but  when  they  burn  down  towards  the  bafes  of 
the  mountains-,  thefe  veins  may  be  covered  by 
other  horizontal  flrata,  containing  no  fuch  veins 
nor  feuel. 

Mineral  veins,  whether  vertical  or  horizontal, 
are  exceedingly  unequal  in  their  capacities  in  dif- 
ferent places  of  the  fame  vein,  frequently  open- 
ing out  to  vafl  and  fpacious  concavities,  and  again 
contrafling  at  a fmall  diflance  into  narrower 
bounds.  Now,  it  is  reafonable  to  fuppofe,  that 
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rfie  capacious  receptacles  of  thefe  veins  contain 
tile  volcanic  feuel  j and  that,  when  the  combuf- 
tible  matter  is  confumed  out  of  thefe  cavernous 
receptacles,  they  will  be  greatly  enlarged  by  the  • 
vitrification  and  decompofition  of  vaft  quantities 
of  fuch  matter  that  is  not  combuftible,  as  comes 
in  contaft  with  the  prodigious  fires  and  heat  of  the 
volcano  ; and  it  is  as  reafonable  to  fuppofe,  that  it 
is  in  thefe  enormous  caverns  of  fire  that  the  caufes 
of  earthquakes  and  eruptions  are  generated.  We 
cannot  tell  how  deep  or  how  far  below  ground 
thefe  prodigious  excavations  may  reach  ; but  we 
know,  that  they  can  have  no  communication  with 
the  external  air,  but  by  the  craters,  or  other 
apertures  which  the  feveral  earthquakes  have 
made  ; and,  therefore,  no  refpiration  nor  perfpl- 
ration  of  tlie  fteam  and  rarified  air,  can  pofTibly 
happen  here,  as  in  the  conflagration  of  a flratum 
of  coal.  It  mufl;  either  iflue  at  the  common  aper- 
tures, or  burfl  a new  paflage  elfewhere  ; and  fatal 
experience  makes  it  but  too  evident,  that  it  fre- 
quently does  burfl:  a new  paffage  in  great  and 
deftrudive  earthquakes,  as  happened  lately  in  Sir 
cily  and  Calabria. 

Although  the  mineral  veins,  fuppofed  to  con- 
tain volcanic  feuel,  are  very  unequal  in  the  capa- 
city or  dimenfions  of  the  concavities,  they  are 
neverthelefs  pretty  regular  in  the  line  of  bearing. 

1 hinted  before,  that  feveral  veins  run  parallel  to 
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one  another  in  r^iineral  ground,  and  no  doubt 
this  will  happen  in  volcanic  ground.  In  fome 
mining  fields  we  meet  with  fhort  veins,  which 
cut  right  acrofs  between  two  capital  parallel  veins, 
and  tack  them  • together  without  crofTing  them, 
like  a crofs  road,  which  leads  in  a right  line* 
gicrofs  between  two  parallel  roads,  and  joins  them 
together,  but  goes  no  further.  Thefe  fhort  crofs 
veins  are  frequently  well  replenifhed  with  the 
mineral  ores  ; and  fo  they  may  with  inflammable 
matter  in  volcanic  countries ; and  if  fq,  then  the 
fire  will  eafily  communicate  from  one  parallel 
vein  to  another,  I hinted  before,  that  many  of 
the  ftrongefl  and  moft  produdive  mineral  veins 
are  piped  ; that  is,  are  formed  into  long  and  high 
concavities,  which  run  parallel  to  one  another ; 
and  thefe  pipes  frequently  point  downwards  in  a 
flaming  diredion  into  the  body  of  the  earth. 

Thefe  pipes  refemble  a number  of  long  vaults, 
or  arched  cells,  arranged  parallel  to  one  another, 
only  not  fo  regular.  It  is  impoffible  for  us  to 
know  hpw  deep  the  veins  and  thefe  pipes  in  them 
ilrike  down  into  the  body  of  the  earth,  whether 
the  veins  dip  down  precipitately,  or  wth  an  eafy 
gentle  Hope ; and,  therefore,  it  is  impoffible  for 
us  to  know  how  deep  the  volcanic  fire  may  pene- 
trate *,  but  this  one  things  however,  we  may  af- 
fuie  ourfelves  of,  vjz.  that  the  deeper  and  more 
vf;i£tenfive  the  fubterraneous  excavations  are,  the 
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more  dangerous  the  volcano,  and  the  more  mif- 
chievous  and  extenfive  its  effefts ; and  the  reafon 
is  obvious,  viz.  becaufe  the  deeper  and  more  ex- 
tenfive  the  excavations  are,  the  more  room  there 
is  for  the  reception  of  fteam,  air,  &c.  the  which, 
with  the  agency  of  the  volcanic  fires,  I have 
proved  to  be  the  efficient  caufe  of  earthquakes 
and  eruptions. 

It  cannot  be  denied,  that  the  excavations  of 
old  volcanoes  are  amazingly  extenfive. 

Ihe  immenfe  quantities  of  lava,  and  other  mat- 
^r  ejedfed  out  of  them,  proves  this  to  a demon- 
flration  j and,  therefore,  it  may  be  a query  with 
fome,  how  it  happens,  that  the  ground  above  thefe 
extenfive  excavations  does  not  give  way  and  fall 
in,  not  only  around  or  near  the  original  crater, 
but  even  every  where  in  the  courfe  or  line  of  the 
progrefs  of  the  fubterraneous  fires,  and  produce 
numberiefs  gulphs  and  chafms  both  dangerous 
and  frightful  to  behold  ?— I anfwer,  if  the  volcanic 
feuel  was  generally  contained  in  regular  ftrata, 
the  earth  would  To  fall  in,  becaufe  the  combuf- 
tible  firatum  or  ftrata  being  confumed  from  un- 
der thofe  immediately  above  them,  the  fuperin- 
cumbent  ftrata  would  infallibly  fall  down  when 
undermined  to  a vaft  breadth  and  length  ; and 
this  muft  happen  in  the  whole  length  of  the  vol- 
canic excavations,  and  as  far  in  breadth  as  they 
undermined  below : But  this  not  being  the 
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cafe,  is  another  ftrong  proof,  that  the  feuel  is 
lodged  in  mineral  veins,  which  not  only  flrike 
down  deep  into  the  earth,  but  are  alfo  frequently 
of  a piped  form,  as  we  hinted  before,  which  pipes 
fometimes  ftand  nearly  perpendicular,  or  with, 
a confiderable  Hope  ; and,  therefore,  every  part 
of  the  intervening  rock  which  feparates  the  pipes 
from  one  another,  and  which  feparates  the  feveral 
veins  from  one  another,  itands  as  a fure  fubftan- 
tial  pillar  fixed  upon  its  own  bafe ; and  it  is 
.known  by  obfervation  and  experience,  that  the- 
concavities  of  mineral  veins  more  frequently  ex- 
pand or  open  out  deep  down  than  near  the  fuper- 
ficies  of  the  ftrata.  Many  of  the  cavernous  ex- 
cavations of  volcanoes  will  therefore,  according 
to  this  piped  form  of  the  veins,  be  exceeding  wide 
deep  down,  and  exceedingly  capacious  ; but  they 
will  aflume  an  arched  figure,  with,  in  many 
places,  a thick  and  ftrong  cruft  of  rock  above 
the  arched  excavations,  which  does  not  contain 
any  combuftible  matter. 

The  natural  hiftory  of  the  folid  fuperficies  of 
the  globe  is  a fubje<ft  of  difficult  inveftigation ; 
and  there  are  but  few,  even  of  our  phiiofophers 
and  naturalifts,  who  are  .well  acquainted  with  its 
conftrudture,  which  makes  it  the  more  neceffary 
for  me  to  be  minute  and  circumftantial  in  explain- 
ing fome  particulars.  In  the  practice  of  min- 
ing, we  fometimes  meet  with  what  may  be  called 
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accumulated  or  concentrated  veins ; that  is,  a 
number  of  veins  or  mineral  fiffures,  containing 
rich  ores,  the  one  end  of  which  converge  and 
meet  in  a common  center,  and  the  other  end  of 
each  of  them  diverge  and  fpread  out  from  this 
center  to  fome  diftance,.  though  generally  not 
very  far. 

It  frequently  happens,  that  a vaft  body  of  ore 
is  found  in  the  center  of  this  accumulated  vein  ; 
and  when  the  ore  is  dug  out,  a moft  tremendous 
gulph  is  opened  below  ground,  which'  is  fome- 
times  of  an  irregularly  arched  or  conical  figure  ; 
but  whatever  figure  the  excavations  affume,  there 
is  nothing  in  the  praftice  of  mining  fo  awful  and 
dangerous  as  the  wafte  or  excavations  of  an  ac-. 
cumulated  vein.  * j 

Now,  it  is  fair  and  reafonable  to  fuppofe,  that, 
there  may  be  vaft  accumulated  veins  of  feuel  in. 
fome  volcanic  mountains,  perhaps  of  much  grea-' 
ter  extent  and  dimenfions  than  we  can  eafily  con- 
ceive ; however,  the  excavations  of  thefe,  though, 
vaft  and  extenfive,  are  neverthelefs  of  an, arched 
or  conic  form  ; and  therefore,  the  fuperficies  is 
fupported,  and  does  not  fall  in.  Thefe  fubterra- 
neous  excavations  may  be  compared  to  fome  im- 
menfe  Gothic  temples,  which,  though  of  vaft  di-. 
menfions,  the  roof  lofty,  and  compofed  of  maffy 
and  ponderous  materials,  yet  the  fabric  is  firm 
and  durable,  becaufe  it  is  fupported  by  walls,  but- 
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treffes,  and  pillars,  proportioned  to  the  immenfe 
weight  of  the  fuperftrufture  : But  we  Ihould  re- 
member, that  this  is  only  comparing  great  things 
with  fmall  to  aflift  our  ideas. 

When  the  refult  of  thefe  enquiries  is  fairly 
examined,  we  fhall  be . authorifed  to  infer,  that 
w^hether  we  fuppofe  the  combudible  matter, 
which  is  the  feuel  of  the  volcanoes,  to  be  con- 
tained in  mineral  veins,  or  in  regular  flrata,  it  is  , 
exhauftible.  The  progreflive  advances  of  fome 
volcanoes,  in  a line  from  the  firll  funnel  or  Tra- 
ter,  is  a proof  that  the  feuel  is  exhauftible ; and, 
moreover,  fome  few  volcanoes  have  been  extin- 
guiflied.  We  may  alfo  alfert  of  the  volcanic 
feuel,  tHat  it  is  not  only  limited  in  quantity  and  ^ 
exhauftible,  but  that  it  is  lodged  in  very  widely 
different  quantities  in  different  places,  like  all 
other  mineral  matter.  This  obfervation  is  fufli- 
ciently  proved  by  the  different  magnitude  and 
extent  of  different  volcanoes,  which  is  the  very 
beft  proof  the  fubjefl:  is  capable  of,  there  being  J 
, no  pofTibiiity  of  furveying  thefe  treafures  of  fire. 

It  is  fair  and  reafonable  to  fuppofe,  that  the 
volcanic  feuel  treafured  up  in  Mount  iEtna,  and  c, 
in  the  line  of  progrefs  of  that  tremendous  ancienf 
volcano,  has  been  many  thoufand  times  as  much 
as  fome  diminutive  volcanoes,  which  can  only  be 
faid  to  exift  in  a comparatively  harmlefe  ftate, 
without  being  of  lufticient  magnitudeor  force  to  do 
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much  harm.  All  mineral  fubftances  whatever; 
whether  ufeful  or  curious,  are  found,  in  very 
widely  different  quantities,  in  all  the  different 
places  we  dig  for  them,  or  fee  them  baffet  out,* 
where  the  fuperficies  of  the  flrata  are  laid  bare  by 
ftr^ams  of  water,  or  otherwife  ; and  we  are  con- 
fident to  affert,  that  there  is  the  fame  variety  or 
difference  of  quantity  of  volcanic  feuel  as  of  other 
mineral  matter.  Thefe  difquifitions  are  not  the 
fruit  of  ingenuity  and  conjecture  : Obfervation 
and  experience  affure  us,  that  it  is  difficult  to  fet 
bounds  to  great  and  little  when  applied  to  the 
concavities  or  capacities  of  mineral  veins.  We 
have  feen  fome  very  fmall  and  diniinutive,  and  we 
have  feen  others  exceeding  large  and  capacious  ; 
and  there  is  no  room  to  doubt,  that  there  are 
others  deep  down  in  the  bowels  of  volcanic 
mountains,  which  are  prodigioufly  larger  and 
more  capacious  than  any  that  we  fee  or  penetrate 
in  OUT  diminutive  mole-like  operations,  and  re- 
fearches. 

I fuppofe  that  new  volcanoes  will  occa- 
fion  but  weak  and  harmlefs  earthquakes,  be- 
caufe  there  is  not  as  yet  extenfive  excavations 
made  for  the  reception  of  copious  vapours  ; how- 
ever, in  procefs  of  time,  the  continual  confump- 
tion  of  the  volcanic  feuel  will  foon  make-  room 
enough  to'  contain  a fufficiency  to  pufh  out 
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ilreams  of  lava,  or,  by  quick  explofions,  to  throij^ 
quantities  of  rubbilh  high  up  into  the  air. 

The  inflammable  vapour  in  coal  mines  frequent- 
ly does  this  lafl:  in  miniature.  The  encreafe  and 
dilatation  of  a great  cloud  of  fleam  lodged  ber 
hind  a quantity  of  liquid  fire  or  melted  matter, 
■will  forcibly  propel  and  thrufl  it  out  through  the 
mouth  of  the  crater.  There  is  no  room  to  fuf- 
pedl  the  propelling  force  of  fleam  and  rarified  air 
in  any  diredlion  whatever,  it  being  the  action  of 
fire ; and  the  more  it  is  confined,  the  more 
powerfully  it  will  aft.  If  once  it  colledts  in  force 
behind  any  quantity  of  lava,  or  other  matter,  it 
will  violently  pufh  it  out  at  the  old,  or  burfl:  a 
new  paflTage.  We  are  enabled  to  conceive  a to- 
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lerable  idea  of  the  prodigious  extent  and  capacity 
pf  the  excavations  of  old  volcanoes  from  the 
quantities  of  matter  ejected  out  of  them. 

Where  we  fee  countries  overfprcad  with  lava 
for  many  , miles  in  extent,  and  to  a vafl;  depth, 
and  know,  that  befides  the  lava,  immenfe  quan- 
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tides  of  pumice,  afhes,  and  other  rubbilh,  have 
been  throwm  out’in  different  ages,  we  muft  con- 
clude, that  the  volcanic  excavations  are  large  and 
extenfive,  in  proportion  to  the  quantities  of  mat- 
ter ejedted  out  of  them  ; and  moreover,  when 
the  original  fite  of  volcanoes  are  near  the  fea, 
perhaps  we  cannot  guefs  at  one  half  of  the  mat- 
ter ejeded,  becaufe  immenfe  quantities  of  it  have 
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beeTi  thro\vri  into  the  fea,  where  it  lies  buried  iii 
the  watersjout  of  our  fight.  However,  we  fee 
enou_>;h  of  it  to  alfure  u5,  that  the  excavations 
beiow  are  of  inondrous  extent  arid  capacity  j 
and  1 have  no  doubt  that  this  is  the  reafon  or 
caufe  of  the  earthquakes  of  old  volcanoes  being 
fo  exteiifive,  and  fo  dreadfully  mifchievous  in. 
their  dlieCls,  ’ even  at  a great  diftance  from  the 
original  fite  and  crater;  fuch,  for  inftance,  a§ 
the  late  earthquakes  in  Sicily  and  Calabria.  I 
dwell  the  longer  upon  thefe  abftrufe  difquifitions^ 
with  intention ' to  endeavour,  by  every  means, 
and  by  every  explanation  in  my  power,  to  im- 
prefs  upon  the  minds  of  all  thofe  who  read  thefe 
papers^  an  apprehenfion  of  the  great  danger  of 
inhabiting  volcanic  ground,  and  efpecially  every 
where  in  the  line  of  an  old  volcano.  The 
dreadful  CataftrophCs  which  have  fo ' frequently 
happened  in  Sicily,  Calabria^  Peru,  Jamaicaj  and 
many  other  parts  of  the  world,  are  but  too  fure 
proofs  of  this  danger  ; but  there  is,  in  many  in- 
fiances,  a fort  of  infatuation  in  mankind.  We 
are  apt  to  overlook  and  forget  our  danger  when 
the  caufe  of  it  lies  out  of  fight.  I have,-  in  thefe 
difquilitions,  endeavoured  to  explain,  and  to  ex- 
pofe  the caufes  of  danger  ; and  as  far  as  my 
knowledge  and  powers  of  defcription  will  reach^ 
I have  endeavoured  to  make  the  danger  vifible  to 
the  mental  eye,  to  the  end  that  thofe  concerned 
' . niay 
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may  flee  from  it,  at  leaft,  with  their  cities,  fea- 
ports,  and  manufactories,  and  leave  the  volcanic 
ground  for  the  purpofes  of  hufbandry  only.  I 
have  before  hinted  at  the  parallelifm  of  the  veins 
which  contain  the  volcanic  feuel ; and  although 
there  fhould  be  feveral  of  them  running  parallel 
to  one  another,  fo  as  to  conflitute  a line  of  con- 
fiderable  breadth,  they  will  neverthelefs  (till  con- 
tinue their  parallelifm  ; that  is,  they  will  conti- 
nue to  run  or  trend  parallel  to  one  another,  and 
to  the  bearing  of  the  ftrata. 

It  is  certainly  the  greatefl  temerity  imaginable, 
to  think  of  dwelling  immediately  above  fuch  pits 
of  deftrudion  ; into  which  thoufands  have  fal- 
len almoft  in  our  fight,  and  thoufands  more  will 
fall  into  them,  if  thefe  matters  are  not  ferioufly 
and  timeoufly  taken  into  confideration,  and  put 
in  practice  by  the  philofophic  and  legiflatlve 
powers  of  thofe  countries,  and  it  muft  be  done 
by  their  united  force ; for  fuch  great  and  falu- 
tary  improvements  are  never  fet  about  and  ac- 
compiilhed  without  their  joint  exertions  ; and  al- 
though thefe  difquifitions  are  ruftic,  they  are  not 
trivial.  Their  intention  is  to  point  out  the  dan- 
ger, and  the  means  of  efcaping  it,  and  the  better 
that  all  branches  of  natural  hiflory  are  under- 
flood,  the  better  we  are  enabled  in  all  cafes  to 
provide  for  our  convenience  and  fafety ; and  it 
appears  to  me  rational  to  fuppiofe,  that  improve- 
ments 
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merits  and  advances  in  the  knowledge  of  the 
natural  hiftory  of  volcanoes,  fliould  prove  the 
means  of  mitigating  the  evil  confequences  of 
them.  Accurate  knowledge  of  the  caufe  of  any 
evil,  is  generally  confidered  as  the  firft  means  of 
preventing  its  eifefts ; and  I think  this  obferva- 
tion  particularly  applicable  to  the  fubjcdl  of  our 
prefent  enquiries  ; and  1 humbly  hope,  that  the 
above  will  not  be  thought  improper  hints  for 
laying  the  foundation  of  improvements  in  the  na- 
tural hi  (lory  of  volcanoes. 

I might  now  proceed  in  my  enquiries,  and  at- 
tempt to  inveftigate  the  original  caufe  of  the  firft 
beginning  of  volcanoes ; but  as  the  fubjed  is 
both  difficult  and  myderious,  and  appears  to  me 
merely  curious,  I will  not  fpend  much  time  in 
difquifitions  that  can  be  of  little  or  no  utility  as 
far  as  I yet  know.  It  is  very  well  known,  that 
there  are  various  quantities  of  the  vitriolic,  and 
other  pyrites  in  all  countries ; and  thefe  pyrites 
are  fometimes  found  pure  and  unmixed,  and 
fometimes  blended  with  other  foffil  fubftances. 
The  pyrites  are  frequently  found  between  the 
fidcs,  and  in  the  concavities  of  mineral  veins,  in 
very  widely  different  quantities,  and  in  different 
degrees  of  purity  or  of  mixture.  The  pyrites  are 
alfo  frequently  found  in  very  different  quantities, 
imbedded  in  maffes  and  plates,  &c.  of  various 
fizes,  in  the  ftrata  of  coal,  and  in  many  of  the 
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flbny  and  argillaceous  ftrata  which  accompany 
coal ; and  moreover,  it  is  fometimes  found  com- 
bined with,  but  concealed  in  invifible  particles, 
thoughout  the  whole  ftratum  and  mafs  of  the 
coal,  in  fuch  quantities  as  frequently  to  raife  a 
fermentation,  when  fuch  coal  is  worked^  and 
parcels  of  it  laid  down  in  any  place  that  'is  aceef- 
fible  to  the  common  air  ; and  this  fermentation  i 

■ M 

firfl;  raifes  fome  heat,  which  is  by  degrees  encreaf- 
ed,  until  at  laft  the  heaps  of  coal  are  ignited  by  i 
it ; and  feveral  large  parcels  of  coal  here  in  Scot-  | 
land  ha\e  been  in  a conflagration,  ai^d  adlually  i 
confuraed,  by  the  fermentation  of  the;  pyrites  5 
as,  for  inltance,  at  Ayr,  and  at!  Brora  ih  Suther-  i 
land.  We  know,  and*  have  feen.pai"cels-of  the  J 

pyrites  fermenting  alone  to  tbe  degree  of  igni-  ' 

tion,  when  they  have  been  thrown  afide  above 
ground ; however,  I will  not  aflert,  that,  fuch 
parcels  were  perfectly  free  from  particles . of  coal  | 
adhering  to  fome  of  the  mafles  of  pyrites. 

Whether  the  fermentation  of  pyrites  alone,  or 
of  fulphur  and  iron,  or  any  others  of  the  femi-  . 
metals,  are  adapted  by  nature  for  kindling  and 
^ feeding  the  fire  of  volcanoes,  or  whether  it  is  not 
neceflary  that  there  fhould  be  fome  bituminous 
or  oily  matter  to  increafe  and  feed  the  flame,  I 
will  not  pretend  to  determine.  Perhaps  other 
inflammable  fiibftances  are  alfo  neceffary  at 
flrll  to  light  and  feed  the  flame  ; and  fuch,  to 
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my  certain  knowledge,  are  frequently  mixed  in 
lefler  or  greater  quantities  with  various  ftrata, 
and  are  found  lodged  in  mineral  veins.  Petro- 
leum is  widely  diffufed  through  the  Mineral  King, 
dom  ; and  it  is  fo  plentifully  combined  or  mix- 
ed with  the  fubflance  of  many  fpecies  of  Hones 
and  other  folTils,  as  to  caufe  them  to  flame 
ftrongly  in  the  fire,  thougfl  not  to  confume  ; an4 
in  many  parts  of  the  world,  the  petroleum  is  in 
fuch  abundance  as  to  iflfue  out  to  the  furface  of 
the  ground  in  great  quantities. 

I’here  is  a fpecies  of  remarkably  pure  and  fine 
coal,  of  a particularly  rich  and  fat  quality,  depo- 
fited  in  the  concavities  of  mineral  veins,  which  I 
myfelf  have  feen  in  feveral  parts  of  the  High- 
lands of  Scotland.  The  greateft  quantity  of  this 
coal  is  to  be  feen  at  Cafbleleod  in  Rofs-fiiire, 
where  fome  of  the  veins  have  been  opened  and 
tried,  and  the  coal  found  to  be  of  an  uncommon-, 
ly  rich  and  fine  quality;  a particular  account 
of  which  I gaye  before  in  my  natural  hiftory 
of  coal. 

The  nature  and  fituation  of  this  fpecies  of 
coal  is  extraordinary,  and  quite  out  of  the  courfe 
of  common  experience,  being  found  in  the  con- 
cavities of  rake-veins,  or  perpendicular  mineral 
fiflures  ; whereas,  other  foffil  coal  is  always  found , 
in  regular  ftrata.  I only  faw  this  coal  in  very 
[mall  quantity  of  a few  inches  thick,  in  every 

place 


( 368  ) 


, j^lace  where  I difcovered  it,  excepting  at  Caftle- 
ieod,  where,  in  fome  of  the  bellies,  pipes,  or 
fwellings  of  the  veins,  it  was  up  to  three  or  four 
feet. 

Now,  this  brief  (ketch  may  fugged  to  us,  at 
lead  a probability,  that  befides  the  immenfe 
dores  of  pyrites  which  are  fuppofed  to  be  lodged 
at  fird  in  the  bowels  of  volcanic  mountains, 
there  may  alfo  be  lelTer  or  greater  quantities  of 
petroleum,  or  of  a fpecies  of  foflil  coal,  as  at  Caf- 
tleleod  in  the  Highlands  of  Scotland,  or  of  fome 
other  combudible  matter,  either  mixed  and 
blended  with  the  pyrites  in  the  fame  veins,  or 
depofited  fo  near  to  one  another,  as  that  the 
combudibles  would  at  fird  be  readily  ignited  by 
the  fermentation  of  the  pyrites ; and  they  may 
afterwards  continue  to  the  end  reciprocally  to  in- 
flame and  confume  one  another.  As  I have  feen 
different  quantities  of  folTil  coal  in  the  cavities 
of  mineral  veins  in  feveral  parts  of  the  High- 
lands of  Scotland,  it  cannot  be  called  a dretch 
of  vague  conjefture  to  fuppofe,  that  the  fame,  or 
fome  other  inflammable  fubdance  may  be  depo- 
fited in  the  volcanic  mountains,  though  the  fa£t 
cannot  be  afceftained ; becaufe  the  fuperficial 
parts  of  the  volcanic  feuel  is  there  all  confumed 
away  long  ago.  We  may  form  feveral  conjec- 
tures how  a volcano  is  at  fird  ignited ; as,  by 
elementary  fire,  or  great  and  uncommon  Sadies 
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of  lightning  kindling  fome  eafily  inflammable 
fubftance,  or  of  fuch  flafties  of  elementary  fire 
kindling  dry  and  parched  vegetables,  and  the 
conflagrations  of  thefe  vegetables  communicating 
fire  to  the  fuperficies  of  a vein  of  fome  combufti- 
ble  foflil  fubftance.  With  refpeft  to  this  laft 
conjeflure,  it  may  be  obferved,  that  the  princi- 
pal crater  of  many  of  the  ancient  volcanoes,  is 
fituated  higher  up  on  the  mountain  than  any  ve- 
getation is  ever  found  j and  as  to  the  firft,  the 
inflammable  foffils,  efpecially  fuch  of  them  as  par- 
take of  the  nature  of  coal,  are  not  fo  readily  in- 
flammable as  to  be  ignited  by  a hidden  tran- 
fient  flafh  of  elementary  fire  j and,  therefore, 
the  moft  probable  conjeflure  in  my  opinion  is 
this:  viz.  That  volcanoes  are  at  firft  ignited  by 
pyrites  at  the  furface. 

Moderate  humidity,  and  the  contact  or  a£lion 
of  the  external  air,  has  a great  tendency  to  excite 
and  encreafe  the  fermentation  of  pyrites  ; and  it  is 
obfervable,  that  the  fummits  of  moft  volcanic 
mountains  are  covered  with  fnow  the  greateft 
part  of  the  year,  and  we  cannot  imagine  a fitua-  i 
tion  where  the  fermentation  of  thefe  fubftances 
would  be  more  powerfully  excited  than  beneath 
the  fnow  ; and  in  lower  fituations,  which  are  not 
often  covered  with  fnow,  we  may  fuppofe,  that 
the  minerals  have  been  fufficiently  raoiftened  by 
long  and  heavy  rains,  or  by  a copious  fpray  from 
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the  fea.  But  after  all  that  I have  faid,  ot  pef-' 
haps  that  can  be  faid  upon  this  myfterious  fubjeft, 

I may  not  exa£lly  hit  the  mark.  I do  not  pretend 
pofitively  to  aflert  any  thing.  All  that  l ean  do 
is,  to  point  out  feveral  obfervations  and  fa£ls,  and 
leave  the  reader  to  form  a judgment  of  them 
for  himfelf.  My  own  opinion  of  the  origin  or 
ignition  of  volcanoes  is  this : I obferved  above, 
that  accumulated  mineral  veins  are  found  in  fome 
mining  countries,  where  a number  of  nearly  per- 
pe;rdicular  filfures  meet  and  join  in  one  common 
center,  from  which  they  fpread  out  like  radii  to 
diiferent  diftances  from  the  central  conjunction. 
Now  I fuppofe,  that  there  w^as  one  of  thefe  ac- 
cumulated veins  in  each  volcanic  mountain  ; that 
the  central  part  of  the  vein  came  up  to  the 
day  at  or  near  the  fummit  of  the  mountain  ; that 
this  vein  contained  pyrites,  perhaps  mixed  with 
other  inflammable  combuflible  foflils ; that  the 
rains,  and  efpecially  the  fnows,  excited  thefe  in- 
flammable mineral  fubflances  to  fuch  a degree  of 
fermentation,  as  to  be  at  laft  ignited  ; and  that, 
when  they  were  once  fet  a-going,  the  fire  would 
firft  prey  upon  the  fliaft  or  central  column  of  the 
vein,  which  of  courfe  would  form  in  time  a vaft 
perpendicular  cavity,  refembling  the  infide  of  a 
prodigious  tQwer,  without  floors  or  (lories,  or  the 
infide  of  a glafs'-houfe.  Some  of  thefe  accumula- 
ted- 
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ted  veins  of  vafl:  magnitude  have  been  feen  and 
explored  in  the  practice  of  mining,  and  in  caver- 
nous mountains. 

Now,  as  thefe  concentrating  veins  are  feen  of 
different  degrees  of  magnitude,  it  is  agreeable  to 
analogy  and  experience  to  fuppofe,  that  deep 
down  in  the  bowels  of  volcanic  mo'untains,  thefe  - 
veins  have  opened  and  expanded  to  degrees  of 
widenefs  and  capacity  far  exceeding  any  thing 
we  have  feen,  and  that  they  have  been  replenlfh- 
ed  with  volcanic  feuel.  Upon  this  hypothefis, 
the  firft  great  excavation  of  a volcano  fliould  be 
much  in  the  form  of  an  irregular  conical  fliaft,  the 
crater  being  the  mouth  of  the  fhaft,  the  extent  of 
which  is  fometimes  feen  ; but  we  can  fay  nothing 
about  the  depth,  dirnenfions,  and  capacity  of 
thefe  volcanic  fhafts  below  out  of  our  fight.  But 
whatever  the  extent  and  capacity  of  them  may 
be  deep  down  in  the  bowels  of  the  mountains, 
this  account  of  them  prefents  to  us  the  idea  of  a 
hrong  arched  figure,  like  a glafs-houfe,  every 
part  of  which  is  well  fupported,  upon  its  own 
bafis ; and  I am  fully  convinced,  that  this  fubter- 
raneous  form  is  the  real  caufe  or  reafon  why 
thofe  mountains  do  not  fall  down  into  the  im- 
menfe  gulphs  and  excavations  below.  In  the 
progrefs  of  the  volcanic  conflagrations,  foine  of 
the  diverging  rays  or  branches  of  the  accumulat- 
ed vein  will  communicate  with  veins  of  another 
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defcription,  which  trend  in  a line  parallel  to  the 
bearing  of  the  ftrata ; and  as  the  volcanic  feuel  is 
the  prevailing  mineral  fubflance  or  fubftances  of 
that  diftrldl,  the  parallel  veins  will  likewife  be 
replenilhed  with  volcanic  feuel ; and  therefore,  in 
procefs  of  time,  the  volcanic  fire  will  prey  upon 
thefe  veins,  and  advance  in  a horizontal  direc- 
tion ; and  when  thefe  excavations  are  become  ex- 
tenfive  and  capacious,  they  alfo  become  dange- 
rous and  deftrudive,  as  at  Meffina,  Calabria,  Ja- 
maica, &c. 

Some  noted  volcanoes,  fuch  as  thofe  of  Iceland, 
not  only  emit  great  quantities  of  fleam,  but  they 
alfo  throw  out  great  quantities  of  hot  water  high 
up  into  the  air  feveral  times  every  day.  We  pre- 
fume, that  the  natural  caufe  of  this  phenomenon 
is  a fubterranean  river,  and  a thin  partition  wall 
of  rock  interpofed  between  the  river  and  the  vol- 
cano. This  partition  wall  mufl  be  a fpecies  of 
fire-ftone,  perhaps  bafalts,  fome  of  the  varieties  of 
which  is  the  befl  fire-flone  that  we  know  of  j that 
is,  it  Itands  the  heat  of  a furnace,  or  any  other 
hot  fire,  better  than  any  other  of  our  hard  flone  ; 
and  we  are  told,  that  bafaltine  rocks  abound  in 
Iceland,  and  efpecially  in  the  neighbourhood  of 
the  wlcanoes,  and  that  the  apertures,  through 
which  the  hot  water  is  ejected  there,  are  in  rocks 
of  bafalts.  This  partition  wall  being  heated  to 
different  degrees,  may  produce  the  different  phe- 
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Aomena  and  ejeclions  of  the  water  and  fleam ; 
and,  moreover,  in  fome  of  them,  there  may  be  a 
paffage  or  gap  below,  in  what  may  be  called  the 
banks  of  the  river,  over  which  the  water  may  run 
fometimes,  and  fall  down  into  the  volcano,  which 
may  be  the  jcaufe  of  its  raging  more  furioufly, 
and  of  ejeding  the  water,  &c.  with  more  force 
and  violence  than  ordinary. 

1 will  now  proceed  with  fome  difquifitions  con- 
cerning volcanoes,  which  are  not  of  fo  ferious  a 
nature,  nor  fo  interefling  as  part  of  the  foregoing 
difquifitions,  being  fuch  as  have  more  regard  to 
truth  than  utility.  One  of  the  principal  motives 
which  induced  me  to  write  any  thing  concerning 
the  mineral  kingdom  was,  to  attempt  to  obviate 
prrors,  and  to  fet  the  world  right  in  many  parti- 
ticulars,  and  alfo  to  lay  the  foundation,  and  give 
a clue  to  afTifl:  young  naturalifls  in  the  fludy  of 
this  important  branch  of  natural  hiftory. 

I faw,  that  falfe  fa£ls  and  abfurd  conclufions 
from  them  were  daily  impofed  upon  the  world  ; 
and  as  I knew  this,  I could  not  juftify  myfelf  with- 
out detefting  fuch  errors,  and  communicating  my 
knowledge  of  a great  many  fads  which  have  been 
mifreprefented  by  feveral  eminent  writers,  who 
have  neither  taken  the  pains,  nor  had  the  oppor^ 
tunities  of  feeing  fo  much  of  the  mineral  king- 
dom as  I have ; and  fome  of  them  are  too  much 
attached  to  a favourite  fyflem  t acknowledge 
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truth,'  if  they  faw  her  adorned  with  all  her  excel- 
lencies and  lucid  beauties.  How  far  I have  fuc- 
c^eeded  in  this  part  of  my  plan  and  intention, 
muft  be  determined  by  the  judgment  of  the  can- 
did naturalift. 

When  grofs  miftakes  and  abfurd  conclufions 
are  publiflied  by  men  of  eminence  in  the  re- 
public of  letters,  as  indubitable  fadts,  they  have 
very  pernicious  effedls,  by  encreafmg  difficulties 
in  the  knowledge  of  nature,  and  eftabliffiing  fcep- 
ticifm  ; and,  by  the  fandlion  of  great  names,  fuch 
erroneous  opinions  become  the  vogue  ; and,  there- 
fore, every  novice  will  fay  fomething  on  that  fide 
of  the  queflion,  although  he  knows  very  little 
about  the  matter. 

1 have  thoroughly  inveftigated  and  made  myfelf 
mafter  of  every  thing  I reprefent  as  fadt.  I wiffi 
that  all  the  modern  writers  about  the  concerns  of 
the  mineral  kingdom  had  done  fo  likewife. 

There  are  two  foffil  bodies,  which  are  claim- 
ed by  many,  as  only  belonging  to  volcanoes, 
namely  bafalts  and  tufa^  which  really  and  truly 
belong  to  the  mineral  kingdom  in  general.  Thefe 
I will  endeavour  to  refcue  from  this  unjuft  deten- 
tion, and  to  reftore  them  to  their  proper  ftations 
in  the  fyftem  of  nature.  Becaufe  bafalts  is  ofteri 
found  about  volcanic  mountains,  they  produce 
this  circumftance  as  a proof  of  its  being  chryftal- 
lized  by  the  fire  of  the  volcano  ; but  I affirm, 
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that  real  bafalt  is  a real  (lone,  and  part  of  a real 
ftratum,  the  exterior  parts  of  which  are  frequent- 
ly formed  into  columnar  and  glebous  figures, 
which  happened  at  firfi:  by  drying. 

However,  I will  not  pretend  to  fay,  that  fome 
of  the  curious  gentlemen,  who  carefully  examine 
volcanoes,  may  not  fee  fome  fragments  of  bafal- 
tine  rocks  which  have  fallen  from  the  fummit  or 
fides  to  the  bottom  of  a cratetj  which  may  be 
thrown  out  again  by  eruptions  of  the  volcano, 
with  real  marks  of  fire  on  them  ; notwithftanding, 
this  accident  does  not  alter  the  nature  of  things. 
Real  bafalts  is  ftill  a real  ftone,  which  belongs  to 
a very  numerous  and  a very  extenfive  clafs  of 
ftrata,  the  natural  hiflory  of  which  I have  fo 
fully  explained  formerly,  that  little  or  nothing 
more  need  be  faid  about  it  here  j only  we  may 
fafely  and  fairly  obferve  in  general,  that  the 
modern  gentlemen  of  the  Pyrrhonian  fyftem  are 
as  famous  for  drawing  inferences  from  a fliallow 
knowledge  of  their  fubjecl,  when  treating  of  the 
mineral  kingdom,  as  any  fet  of  philofophers  that 
ever  appeared  in  the  world. 

I have  made  it  evident  to  ocular  demonflra- 
tion,  that  the  bafalts  are  as  much,  and  as  really 
rocks  and  firata,  as  any  rocks  and  ftrata  in  the 
fuperficies  of  our  globe  ; and  as  fuch,  they  con- 
ftitute  a confiderable  material  part  in  the  con- 
ftitution  of  this  great  fabric,  having  as  re- 
gular 
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gular  ftrata  above  and  below  them',  as  any  we  be- 
hold in  the  fuperficies  of  the  globe,  and  the  ba- 
laltine  ftrata  fpread  as  wide,  and  ftretch  as  far  in 
the  longitudinal  line  of  bearing,  as  any  of  their 
concomitant  ftrata  ; and  therefor^,  we  cannot  al- 
low their  being  called  lava,  any  more  than  the 
other  ftrata  found  above  and  below  the  bafalts  ; 
and  if  fome  of  them,  namely,  the  ftrata  of  coal, 
were  to  come  in  contad  with  burning  or  run- 
ning hot  lava,  they  would  foon  make  fuch  a con- 
flagration in  that  part  of  the  globe,  as  would  pro- 
duce more  lava,  not  like  bafalts,  but  like  dirty 
flags,  fuch  as  we  have  feen  where  feams  of  coal 
have  been  accidentally  fet  on  fire.  The  bafalts, 
as  I hinted  before,  is  a real  ftone,  compofed  of 
dilferent  grains  and  particles  of  other  ftones,  fuch 
as  principally  of  quartz  and  fhirl,  with  fome  ad- 
mixture of  iron  and  mica,  and  lefs  or  more  earth, 
according  to  the  perfection  or  debafed  quality  of 
the  ftone. 

Now,  the  quartz  and  ftiirl  approach  in  their, 
natural  ftatc  to  a chryftaline  ftone,  that  is,  they 
have  the  finenefs  and  purity  of  chryftal ; and  al- 
though quartz  is  found  of  feveral  colours,  and 
ftiirl,  as  far  as  I know,  always  black,  yet,  never- 
thelefs,  they  both  produce  the  fmeft;  tranfparent 
uncoloured  chrvftal  when  vitrified,  unlefs  there 
is  fome  mineral  admixture  to  colour  it.  In  fliort, 
bafalts  is  found,  by  chemical  experiments,  and  by 
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every  other  examination,  to  be  as  really  and  tru- 
ly a ftone,  as  any  other  rock  in  the  world.  But 
I need  not  proceed.  The  flrata  of  bafaltine  rocks 
keeping  their  ftations  in  the  fuperficies  of  our 
globe  in  every  country  where  they  are  found ; 
their  fpreading  as  wide,  and  ftretching  and  dip- 
ping down  as  far  as  the  concomitant  ftrata  which 
are  placed  above  and  below  them  ; and  ftrata  of 
coal  being  found  and  wrought  both  mediately  and 
immediately  above  the  ftrata  of  bafalts,  is  as  fa- 
tisfaftory  and  convincing  as  a thoufand  dempn- 
ftrations,  to  prove  that  bafalts  is  not  lava,  nor 
chryftalized  from  a fufion  by  fire,  but  ftrata  of 
rock  : and  which  ftrata  of  rock  bear  a confider- 
able  bulk,  and  are  regularly  placed  among  the 
feveral  other  ftrata  which  form  the  ftupendous 
ftruffure  of  the  folid  fuperficies  of  our  globe ; 
and  if  any  man  doubts  the  truth  of  this  aflertion, 
he  may  fee  it  with  his  eyes  in  the  neighbour- 
hood of  Bo-nefs,  and  in  many  places  among  the 
hills  upon  both  fides  of  the  road  betwixt 
Bo-nefs  and  Bathgate,  almoft;  all  over  Fife,  and 
in  feveral  other  parts  of  Scotland  ; and  more- 
over, there  are  as  regular  and  as  beautiful  colum- 
nar bafalts  in  the  Bathgate  hills,  particularly  at 
Hillhoufe  lime-quarry,  a mile  fouth  of  Linlith- 
gow, as  can  be  found  in  any  country,  with  ftrata 
of  coal  and  of  liineftone  above  and  below  the 
ftratum  of  columnar  bafalts  5 and  this  is  not  a 
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fingiilar  phenomenon  in  this  country,  flrata  of 
bafalts  being  very  common  in  the  coal-fields  of 
the  Lothians,  Fife,  Ayr-fhire,  &c.  and  they  are 
frequently  found  in  extenfive  ftrata  in  their  pro- 
per flations,  among  their  concomitants,  in  the 
north  of  Scotland,  where  there  is  no  coal ; which 
fads  are  conclufive,  and  prove  beyond  a doubt, 
that  bafalts  is  as  real,  and  almoft  as  extenfive 
ftrata  of  rock,  as  any  other  in  the  conftrudure  of 
the  fuperficies  of  our  globe. 

I will  now  make  fome  enquiries  concerning 
iufa^  which  our  modern  naturalifts  fay  is  only 
produced  by  the  volcanic  fires,  which  I deny. 
But  in  order  to  point  out  the  true  origin,  and 
to  illulfrate  the  natural  hiftory  of  tufa  or  tofus, 
it  may  be  proper  for  me  to  take  a curfory  view 
of  fome  of  the  ftalladital  produdions,  which  are 
fo  near  of  kin  to  the  tufa’s,  that  they  are  origi- 
nally of  the  fame  family ; and  it  is  pretty  gene- 
rally known,  that  the  ftalladites  are  ftony  con- 
cretions. 

That  water  percollates  the  pores,  and  paffes 
through  the  fiffures  of  the  ftrata,  is  a truth  well 
known  to  all  foffilifts ; and  it  is  as  well  known, 
that  water  carries  various  particles  along  in  it§ 
fubterraneous  motion.  While  this  fubterraneous 
water  is  excluded  from  the  external  air,  it  conti- 
nues to  carry  about  the  terrene  particles  that  are 
combined  oir  mixed  with  it  j but  when  it  iflues 
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out  into  the  external  air,  or  into  any  cavern  or 
fubterraneous  receptacle  into  which  air  has  ac- 
cefs,  then  the  quantity  of  water  is  immediately 
leflened  by  evaporation,  and  of  confequence,  it 
mull  drop  fome  of  the  minute  folTiI  particles  Ind 
leave  them  behind.  So  long  as  the  fubterrane- 
ous water  is  excluded  from  the  adion  of  the  ex* 
ternai  air,  it  may  be  fo  perfeftly  combined  with 
various  heterogeneous  particles,  as  to  appear  ‘to 
be  nothing  out  a pure  tr^fparent  liquid,  al* 
though  it  contains  confiderablt  .'^’’antity  q£ 
earthy  matter.  “ When  air,  fays  Lord  Kames> 
comes  in  contad  with  water,  it  proves  a folventj" 
and  melts  it  down  to  Hearn,  or  particles  fmall 
enough  to  rife  buoyant  in  the  atmofphere,  which 
doarine  is  certainly  true ; and  I think  tliis  as 
clear  and  evident  as  any  thing  of  the  kind  can 
be,  and  it  helps  to  explain  the  procefs  of  nature 
in  forming  petrifadions,  concretions,  and  fome 
Ipecies  of  fediment,  efpecially  thofe  of  the  ochre- 
ous  kinds. 

If  water  was  always  to  remain  in  equal  quan- 
tity and  force  as  when  it  took  up  the  terrene 
particles  in  its  fubterraneous  palTage,  it  would 
leave  none  of  them  behind  ; They  would  all  be 
carried  forward  to  the  fea.  But  the  contrary  is 
the  faiEl : 1 he  water  is  in  part  dilTolved  into  par- 
ticles inconceivably  fmall,  or  evaporated,  and  the 
ftony  particles  are  left  behind  in  caverns,  &c. 
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which  particles  form,  by  the  gradual  accretion  of 
matter,  the  flalla£lites,  and  other  ftony  concre- 
tions. I have  feen  old  deferted  mines  and  coal- 
works  contain  great  quantities  of  thefe  produc- 
tions ; and  in  fome  places,  they  form  in  much 
lefs  time  than  I imagined  before  I faw  it  with  my 
own  eyes. 

A great  many  fubterraneous  caverns  are  re- 
plenilhed  with  great  quantities  of  thefe  ftony  con- 
cretions ; amoncr  '-viiich,  the  caves  of  Nigg,  at 
^cTe,  a little  way  to  the  eaft  of  the  en- 
trance into  the  bay  of  Cromarty,  are  not  the 
leaft  remarkable.  All  the  ftallaftites  in  thofe 
caves  are  calcareous,  and  of  a very  fine  texture. 
Either  fome  corroding  waters  palling  through 
beds  of  lime  dilTolve  part  of  it,  or  elfe  common 
water  percollating  the  pores  and  cranies  of  the 
ftrata,  finds  the  lime  by  the  way  in  fmall  parti- 
cles, which  it  carries  along  ; but  when  the  water 
iflues  out  of  the  roof  and  fides  of  fuch  caverns, 
the  w'ater  is  evaporated  llowly,  by  coming  in. 
contact  with  the  air  in  the  cave,  and  the  ftony  ; 
particles  are  left  behind,  and  lay  the  foundation 
of  thefe  curious  ftalla£l:ital  produdlions,  which 
are  ftill  enlarging  and  improving  by  the  conti- 
nual accretion  of  matter ; that  is,  by  the  minute 
particles  which  are  carried  and  left  by  the  water. 
While  the  ftony  matter  is  in  a fluid  ftate,  before 
the  water  has  quite  deferted  it,  it  is  fpread  out 
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flowly  by  the  remaining  water,  over  all  parts  of 
the  mafs  actually  forming,  and  then  the  refiduc 
of  the  water  evaporates  flowly,  and  leaves  the  fto- 
ny  matter  there  upon  the  mafs,  by  which  procefs 
all  thofe  feveral  bodies  of  (tone  are  formed  ; that 
is,  all  the  petrifactions  and  ftony  concretions  are 
formed,  and  gradually  come  to  perfection,  by 
this  fecret  procefs  of  nature.  The  greateft  and 
moft  material  difference  between  thefe  concre- 
tions and  thofe  of  another  quality  is  this : All 
the  ftallaCtital  bodies  in  the  caves  of  Nigg,  and 
many  others  which  I have  feen,  are  compofed 
of  calcareous  particles,  which  will  effervefce  with 
acids,  and  produce  lime  when  calcined.  The 
other  concretions  are  formed  by  the  fame  procefs 
of  nature,  of  vitrifiable  particles,  which  will  not 
effervefce  with  acids,  nor  produce  lime  by  calci- 
nation, but  are  eafily  vitrified  or  melted  to  glafs 
or  flag. 

The  caves  of  Nigg  proved  to  me  a mofl  amuf- 
ing  and  inftructing  fcene.  I found  there  fome 
of  the  flallaClites  formed  fo  very  hard  and  per- 
fect, that  a blow  with  a flrong  flick  made  no  ira- 
preffion  upon  it.  It  was  as  white  as  alabafler, 
and  of  fo  fine  a texture,  as  to  be  capable  of  re- 
ceiving a good  polifli.  Upon  trying  other  par- 
cels I found,  that  the  pick  had  a little  impreflion 
upon  fome,  that  it  eafily  pierced  others,  and  I 
could  thruft  my  finger  into  fome  of  the  maffes, 
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although  they  had  much  the  fame  external  ap'^ 
pearance  as  the  hardefl.  In  Ihort,  I could  there 
trace  petrifadllon  or  concretion  in  all  its  ftages. 
I faw  fome  no  thicker  than  cream,  and  again 
fome  of  the  confidence  of  milk,  and  high  up  to- 
wards the  roof,  I perceived  fome  as  thin  as  whey, 
the  water  there  being  only  a little  coloured,  and 
could  diftinclly  difcern  it  thickening,  as  it  came 
gliding  llowly  down  the  fides  of  the  cave  ; which 
was  an  ocular  proof  that  the  water  evaporates  by 
degrees,  and  leaves  the  ftony  matter  thus  to  in- 
fpilfate,  and  at  lad  to  become  as  hard  as  marble. 

It  evidently  appears,  to  the  conviftion  of  our 
fenfes,  that  a fmall  and  a diminilhing  quantity  of 
water  fuits  this  procefs  bed.  Were  all  the  wa- 
ter which  ilTues  out  of  the  roofs  of  caves  in  ma- 
ny places  to  continue  in  full  force,  and  none  of 
it  to  evaporate,  it  would  carry  all  the  terrene  par- 
' tides  away  with  it  in  a d;ream,  out  at  the  mouth 
of  the  cave.  There  are  a number  of  antique 
grotefque  figures  thus  formed  in  the  caves  of 
Nigg,  and  no  balludrades  or  organ-pipes  ever  ap- 
peared fo  magnificent  as  the  dalladital  pipes  and 
columns  I faw  there,  and  in  many  other  places. 

There  are  great  quantities  of  the  concreted  fub- 
ftance  called  tufa  in  many  parts  of  Scotland,  in 
high  and  low  lands,  north  and  fouth.  Tufa  is  al- 
ways found  upon  the  furface  of  the  earth,  unlefs 
it  Ihould  happen  by  accident  that  fome  adventi- 
tious 
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tious  cover  is  thrown  above  it.  ’It  is  commonly 
fituated  below  fome  fmal),  flow,  or  weak  fprings, 
and  it  generally  appears  in  a whitifli  or  aflien^ 
grey  coloured,  porey,  and  moderately  light  marie- 
like  fubftance,  frequently  fpread  out  pretty  wide 
and  high,  refembling  at  a diftance  fome  w^hitifli 
mifhapen  rocks.  1 have  feen  much  of  this  con- 
creted fubftance  wet,  fpungy,  and  foft  as  mud, 
while  the  w'^ater  which  lodged  the  particles 
was  partly  mixed  with  it  before  the  w'ater  had 
time  to  be  completely  evaporated  ; and  I have 
feen  it  dried  and  indurated  to  various  degrees  of 
hardnefs,  and  profitably  burnt  for  lime.  The 
procefs  of  nature,  in  the  formation  of  this  tophic 
fubftance,  is  to  be  explained  upon  the  fame  prin- 
ciples as  the  ftallaflites.  A fmall  rill  or  quanti- 
ty of  water  ifluing  out  to  the  furface  of  the 
ground,  and  carrying  ftony  particles  with  it,  part 
of  the  water  is  immediately  evaporated  fo  foon  as 
it  comes  in  contact  with  the  external  air.  . By 
this  evaporation,  the  rill  of  water  is  continually 
diminifliing  as  it  advances  forward  from  the  aper- 
ture out  of  which  it  iflues,  and  creeps  among  the 
grafs  along  the  furface  of  the  earth  ; and  confe- 
quently  the  ftream  is  w^eakened  in  its  career,  retard- 
ed in  its  motion,  and  fome  of  the  ftony  particles 
are  at  firft  lodged  in  the  grafs  or  otherwife ; and 
when  thefe  firft  lodged  particles  are  accumulated 
to  any  thing  of  a cqnfiderable  mafs  of  tufa,  there 
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becomes  at  lafl;  little  or  no  run  of  water  at  all,  it 
being  detained  in  the  chaotic  mafs  of  the  forming 
matter.  A confiderable  part  of  the  moft  recent 
fediment  frequently  remains  for  fome  time  wet, 
foft,  and  fpungy,  like  mud,  in  which  all  the  wa- 
ter that  flrains  out  of  the  ground  or  rock  is  ab- 
forbed  and  detained,  until  it  has  time  to  be  eva- 
porated by  degrees,  and  the  concreted  mafs  to  ac- 
quire firmnefs  and  confidence.  I have  frequent- 
ly feen  tufa  forming  immediately  beneath  the  fide 
of  lime-rocks,  where  the  quantity  of  water  was  fo 
fmall,  as  only  to  Aide  gently  down  the  rock,  with- 
out forming  a rill ; and  where  the  water  iffued  out 
in  fuch  quantity,  as  to  form  a rill  or  dreamlet  at 
the- foot  of  the  rock,  I have  feen  the  mafs  of 
tufa  accumulated  high  and  wide,  and  dretching 
to  a great  didance  below  the  rock ; and  it  is 
worthy  to  be  remarked,  that  where  the  rill  of 
water  iduing  out  of  a lime-rock,  or  elfe where,  is 
fo  drong  and  copious,  dimmer  and  winter,  as  to 
be  able  to  carry  all  the  dony  particles  away  with 
it  in  a full  collefted  current,  no  mafs  of  tufa  fhall 
be  accumulated  in  fuch  places  ; but  the  bottom 
and  fides  of  the  rill,  or  channel  of  the  little  cur- 
rent, is  generally  covered  with  a w^hitidi  crud,  by 
fome  of  the  dony  particles  dicking  to  every  thing 
as  they  pafs  along. 

A novice  in  the  natural  hidory  of  fodils,  may 
at  fird  fight  doubt  the  truth  of  the  adertion,  that 
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ftaliaQites  and  tufa  have  the  fame  origin  and  effi- 
cient caufe,  from  feeing  a very  diflinguifhable  dif- 
ference in  the  internal  and  external  appearance  of 
the  malfes  of  both  kinds ; and  I confefs,  that  the 
difference  of  the  inner  and  outer  appearance  of 
the  maffes  of  both  is  abundantly  obvious ; and, 
therefore,  for  the  fatisfa£tion  of  fuch,  I will  ex- 
plain the  natural  reafon  of  this  apparent  diffe- 
rence. 

1 obferved  before,  in  general,  that  this  diffe- 
rence in  appearance  is  occafioned  by  the  different 
fituations  where  they  are  formed  j but  I muff  be 
more  particular  and  explicit. 

Below  ground,  the  ftallaflites  in  caverns  are 
generally  found  hanging  pendulous  attached  to 
the  roof,  or  adhering  to  the  fides  of  the  cave,  or 
formed  upon  the  floor,  by  drops  of  water  falling 
directly  down  from  the  roof.  In  that  fituation, 
the  water  generally  iffues  out  in  very  fmall  quan- 
tity ; and  in  its  defcent  from  above,  it  glides  gen- 
tly and  fmoothly  down  the  furfaces  of  the  rnafles 
which  are  forming.  The  exhalation  or  evapora- 
tion of  the  water  goes  on  but  flowly  in  that  fitua- 
tion, there  being  perhaps  little  air  admitted,  and 
that  little  comparatively  damp  and  ineffectual  for 
want  of  free  circulation  j of  confequence,  the  par- 
ticles of  matter,  which  are  very  fmall,  can  be  laid 
on  the  encreafing  mafs  but  leifurely,  and,  the 
water  ftill  gliding  down,  lays  thsfe  fmall  par- 
VoL.  II.  2 


( 386  ) 


tfcles  clofe  together  upon  the  mafs,  and  keeps 
the  furface  of  it  continually  as  fmooth  and  glofly 
as  if  it  was  polilhed.  In  the  formation  of  tufa 
upon  the  furface  of  the  earth,  the  evaporation 
and  wafte  of  the  water,  on  the  contrary,  is  more 
copious  and  hafly,  being  expofed  to  the  external 
air  and  fun  ; and,  of  confequence,  the  terrene 
particles  are  precipitated  more  haftily,  and  in 
much  greater  abundance  ; and  thefe  particles, 
which  are  large,  are  more  rudely  propelled  and 
huddled  together  into  an  irregular  confufed  mafs, 
which  fwells  and  gorges  in  different  parts,  by  the 
remains  of  the  water  being  detained  in  it,  as 
in  fnow  in  a rainy  day,  which  of  confequence 
muft  produce  a loofe  porey  mifhapen  mafs  of  pe- 
trifaftion.  When  one  quarter  of  the  general 
mafs  of  tufa  is  grown  high  and  extenfive,  by  the 
ftagnating  and  gorging  of  the  water  in  paf- 
fmg  through  the  newly  precipitated  ftony  mat- 
ter, as  formerly  mentioned,  the  water  then  turns 
afide  from  fome  part  of  it,  and  immediately  be- 
gins to  make  an  addition  to  the  bulk  of  the  ac- 
cumulated mafs  upon  the  fide  it  now  runs  to,  in 
the  fame  manner  as  above-mentioned  j and  then 
that  part  of  the  mafs  which  the  water  has  newly 
left,  gets  time  to  dry  and  harden,  by  degrees,  as 
the  water  is  ftrained  and  evaporated  out  of  it.  I 
have  feen  fome  parts  of  large  maffes  of  tufa, 
which  were  high  above  the  prefent  courfe  of  the 
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\vater,  dried  and  indurated  to  fuch  a degree’  as 
to  make  them  difficult  to  be  quarried  for  burning 
to  lime,  although  fuch  parts,  when  firfl;  formed, 
or  rather  while  forming,  were  nothing  better  than 
a puddle  of  calcareous  mud,  much  refembling 
half  fnow  half  water  in  a rainy  thaw  ; and  I have 
frequently  wet  my  feet  in  both  of  them. 

I think,  that  I have  been  abundantly  explicit 
in  unfolding  the  natural  hiftory  of  the  flalla^lites, 
and  of  the  tufa,  and  therefore,  I will  now  pro- 
ceed and  point  out  feme  few  of  the  many  places 
where  I haVe  feen  the  tufa ; but  I cannot  now 
diflindly  remember,  perhaps,  not  one  in  a hun- 
dred of  the  particular  fpots  where  I have  really 
feen  it.  There  is  fome  tufa  beneath  a fpring  in 
the  Hill  of  Carlops,  about  twelve  miles  fouth  of 
Edinburgh,  upon  the  north*eall  fide  of  the  hill, 
and  pretty  high  up. 

Thave  a faint  remembrance  of  havino:  feen  tufa 
in  the  hill  of  the  farm  of  Carlops,  and  I went  late.- 
ly  there  in  order  to  afeertain  the  fad,  and  I faw  it 
about  a quarter  of  mile  above  the  Bridge  of  Car- 
lops, upon  the  fouth  fide  of  the  rivulet.  It  is  re- 
markable of  the  tufa  at  Carlops,  that  fome  of  it 
contains  a confiderable  quantity  of  mofs  and 
grafs,  which  has  been  enveloped  by  the  ftony  par- 
ticles, and  it  is  preferved  in  the  malfes  of  the  tufa 
fo  perfedly,  as  to  look  like  petrified  mofs,  whiefi 
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makes  this  tufa  the  more  curious,  and  worth  the 
examination  of  the  young  naturalift.  There  is  a 
great  quantity  of  mofs  upon  that  mountain,  thro’ 
which  the  water  of  the  fpring  creeps,  and  leaves 
the  terrene  particles  behind  in  dry  weather, 
which  forms  tufa  among  the  mofs  ; but  the  fide 
of  the  hill  is  fo  deep,  and  the  current  of  the 
fpring  fo  rapid,  in  wet  weather,  that  a great  deal 
, of  tufa  is  then  fwept  down  the  hill  to  the  rivulet, 
and  efpecially  when  the  fnow  is  melting.  Thefe 
circumftances,  with  the  flrength  of  the  fpring, 
prevent  the  tufa  from  greatly  accumulating,  which 
it  certainly  would  if  the  fituation  was  more  fa- 
vourable. There  was  much  more  of  it  twenty- 
five  years  ago  than  there  is  at  prefent. 

There  is  a quantity  of  tufa  near  Troup,  in 
Aberdeenlhire,  fituated  near  a lime-kiln  between 
the  houfe  of  Troup  and  the  village  of  Garden- 
ftoun. 

I have  feen  tufa  In  the  ifland  of  Ifla  in  feveral 
places,  particularly  near  the  fouth  or  fouth-eaft  of 
the  limeflone  field  in  that  ifland,  where  I diftln£t-r 
ly  remember  to  have  feen  one  very  large  parcel  of 
it  accumulated  like  large  mifliapen  rocks.  Now, 
it  cannot  be  pretended,  that  there  are  any  volca- 
nic fymptoms  near  either  of  thefe  places.  It  is  a 
particular  lofs  to  thefe  local  remarks,  that  when 
I faw  tufa  in  the  greateft  number  of  places,  I had 
Tio  view  of  ever  having  occafion  to  point  out  to 
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the  public  fuch  a common  natural  produdllon  ; 
otherwife  I could  have  enriched  this  page  with 
perhaps  more  than  threefcore  ; and  I could  have 
pointed  them  out  as  diftindlly  as  the -above-men- 
tioned three  ; but  as  the  very  identical  fpots  do 
not  now  occur  to  my  memory,  I will  give  no- 
thing from  uncertain  guefs  or  conjetture. 

Having  now  pointed  out  and  explained  the  true 
origin  and  nature  of  tufa,  the  application  of  what  I 
have  advanced  about  it  to  the  fubje^  in  queflion 
is  plain  and  fimple.  It  is  abundantly  evident,  even 
to  the  'flighefl:  enquirer  into  thefe  matters,  that 
the  tufa  has  no  more  connection  with,  nor  rela- 
tion to  volcanoes,  than  to  any  other  place  where 
calcareous  or  other  particles  of  ftony  m'atter  exift, 
and  are  fo  fituated,  that  they  can  be  taken  up  and 
carried  along  by  water,  either  into  fubterraneous 
caverns,  or  out  to  the  furface  of  the  ground. 

Tufa  may  be  found  upon  a volcanic  mountain^ 
in  the  near  neighbourhood  of  a volcano,  or  of 
volcanic  matter,  as  well  as  in  any  other  place, 
where  ftony  particles  may  be  found  and  carried 
by  water.  Rain  water  and  melted  fnovv,  percol- 
lating  the  ftrata  of  a volcanic  mountain,  and  iflii- 
ing  out  of  any  part  of  the  fides  or  bottom  of  the 
mountain,  may  bring  particles  of  ftony  matter 
out  with  it,  and  fo  tufa  may  be  formed  at  the  bot- 
tom or  upon  the  fides  of  fuch  a mountain.  And 
again,  the  rain  water  and  melted  fnow  pafting 
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through  the  pores  and  crevices  of  the  ftrata  of  a 
volcanic  mountain,  and  falling  down  into  the  ex- 
cavations of  the  volcano,  may  iorm  tufa  within 
the  concavities  of  the  mountain,  if  the  water  is 
combined  with  ftony  matter  ; and  it  is  to  be  fup- 
pofed,  that  the  water  will  find  plenty  of  it  in  paf- 
fing  through  fuch  extenfive  rocks  as  thofe  of  a 
large  volcanic  mountain. 

If  we  look  attentively  into  this  matter,  we  can 
eafily  imagine  the  infide  or  excavations  of  a vol- 
canic mountain  to  be  a plenteous  repofitory  of 
tufa,  where  it  is  formed  in  greater  abundance, 
and  far  more  expeditioufly,  than  it  poffibly  can 
be  formed  any  where  upon  the  furface  of  the  j 
earth.  Some  of  thofe  mountains  are  known  to  • 
have  been  volcanoes  for  two  or  three  thoufand  | 
years,  and  the  quantity  of  lava  and  other  rubbilh  | 
thrown  out  of  them  by  different  eruptions  is  im-  I 
menfe.  Now,  the  depth  and  extent  of  the  exca-  t 
vations  of  thofe  mountains,^  mufl  be  in  propor- 
tion to  the  quantities  of  matter  eje£led  out  of 
them.  Upon  fome  of  thefe  mountains,  a prodi-  ^ 
glous  depth  of  lava,  allies,  and  other  rubbifli,  is 
fpread  out  for  feveral  miles  from  the  crater,  and 
other  apertures,  out  of  which  the  feveral  defcrip- 
tions  of  volcanic  matter  are  ejefted  : What  prodi- 
gious excavations  of  cohfequence  mufl;  there  be 
within  the  bowels  of  fuch  mountains ! I am  per- 
fiiaded,  that  the  firey  caverns  of  fome  volcanoes 
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are  much  deeper,  and  extend  much  further  from 
the  original  craters  than  we  generally  imagine. 
The  extent  of  the  excavated  caverns,  or  their 
diltance  from  the  apertures,  muft  be  in  propor- 
tion to  the  accumulated  or  diffufed  ftate  of  the 
veins  of  pyrites,  or  other  volcanic  feuel.  The 
narrow'er  and  more  confined  thefe  veins  are,  the 
further  from  the  crater  the  fubterraneous  exca- 
vations muft  extend,  to  produce  fuch  immenfe 
' quantities  of  lava,  and  other  rubbifli,  which  has 
been  thrown  out  of  them. 

It  is  well  known  to  mineralifts,  that  the  pyrites, 
and  other  inflammable  foflils,  are  oftener  found 
in  veins  and  ftrata,  of  no  great  thicknefs,  than  in 
vaft  accumulated  heaps  ; but  thefe  ftreight  veins 
and  ftrata  frequently  extend  far  in  the  line  of 
bearing  ; and  this  great  length  of  the  veins  is 
the  phyfical  caufe  of  fome  volcanoes  advancing 
fo  far  in  the  horizontal  line,  from  the  bottom  of 
the  original  funnel,  as  fometimes  to  pafs  under  the 
w'aters  of  the  fea  from  the  main  land  to  an  ifland, 
or  vice  verfa,  and  from  one  ifland  to  another  ; 
and  it  is  the  caufe  of  eruptions  fometimes  in  the 
waters  of  the  fea,  when  a vein  or  ftratum  of  vol- 
canic feuel  happens  to  come  up  too  near  the  fur- 
face  of  the  folids,  under  the  water  of  the  fea. 
And,  moreover,  this  is  the  real  caufe  of  many 
volcanoes  lafting  fo  long  as  they  do.  If  the  whole 
ftore  of  volcanic  feuel  was  accumulated  contigu- 
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ous  to  the  firfl;  volcanic  aperture,  the  conflagra- 
tion would  be  amazingly  great  and  violent  while 
it  lafted  ; but  it  would  foon  confume  all  the  feuel, 
though  ever  fo  great  in  quantity  ; but,  according 
to  the  real  conftitution  of  things,  or,  in  other 
words,  according  to  the  natural  hiftory  of  the  mi- 
neral kingdom,  a vein  or  veins,  a flratum  or  ftra- 
ta  of  combuftible  matter,  not  many  feet  in  thick- 
nefs,  may  feed  the  interior  fires  for  feveral  thbu- 
fand  years  ; but  then  it  is  neceffary,  that  the  fire 
makes  very  extenfive  progrefs  downwards,  and 
in  the  line  of  bearing  from  the  firft  crater  of  the 
volcano. 

Now,  it  is  eafy  to  conceive,  that  this  prodigi- 
ous extent  of  excavation  and  length,  of  courfe, 
muff  cut  and  interfedl  a great  number  of  fubter- 
raneous  fprings  and  currents  of  water,  which  will 
let  down  a vafl  quantity  of  water  into  the  feveral 
caverns  and  receptacles  of  the  volcano. 

In  fome  places,  not  only  large  and  copious 
fprings,  but  even  confiderable  rivulets,  are  drain- 
ed by  the  progrefTive  advancing  of  volcanoes, 
and  every  drop  of  the  water  fo  drained  from  the 
furface,  muft  go  dowm  into  the  excavations  of  the 
volcano.  It  is  well  known,  that  water,  in  its 
natural  flate,  contains  a confiderable  quantity  of 
earthy,  flony,  or  faline  matter,  &c.  and  the  dried 
fprings,  rain  water,  and  melted  fnow,  percollating 
the  pores,  and  pafTmg  through  the  crevices  of  the 
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ilrata  of  a volcanic  diflrlft,  mufl:  carry  down  very 
much  ftony  matter  with  it  into  the  various  parts 
•of  the  excavations,  by  wliich  means  great  quanti- 
•tles  of  tufa  will  be  formed  or  produced,  in  a com- 
paratively fliort  time,  by  the  immenfe  hear  of  the 
volcano  evaporating  the  water  to  (team  almoft  as 
fall  as  it  falls  down.  It  is  certain,  that  every  drop 
of  that  water  is  evaporated,  and  goes  off' in  fleam ; 
and,  of  confequence,  the  flony  particles  carried 
down  by  the  water  will  be  left  behind,  of  which 
various  quantities  of  tufa  are  formed  in  different 
places.  When  the  heat  of  the  volcano  is  great, 
■the  water  will  be  evaporated,  and  .fly  off  in  fleam 
•with  great  rapidity  ; and,  of  confequence,  as  the 
ftony  particles  cannot  be  evaporated,  the  fubter- 
raneous  tufa  will  form  with  equal  rapidity,  and 
no  doubt  fucceffive  eruptions  will  fweep  it  out 
through  the  crater  and  other  apertures,  and  lay 
it  fomewhere  or  other  upon  the  face  of  the  coun^ 
try  in  the  neighbourhood  of  the  volcano.  It 
may  be  objedlcd  to  me,  that,  in  my  hiflory  of  the 
ftalladlites,  I reprefented  that  thofe  pCtrifadions 
•only  are  formed  in  fubterraneoiis  caverns,  but 
that  tufa  is  not  formed  there,  but  above  ground, 
which  is  true  of  ordinary  caverns  ; but  the  vol- 
canic excavations  are  not  ordinary  caverns.  In 
the  cool  receptacles  of  the  mountains  or  caver- 
nous fhores  of  the  ocean,  the  progrefs  in  the  for- 
mation of  ftalladlites  is  exceeding  flow,  beeaufe 
VoL.  II.  3 D evaporation 


( 394  ) 

evaporation  is  exceeding  flow,  on  account  of  the 
fmall  quantity  of  air  that  is  admitted  there,  and 
on  account  of  the  dampnefs  and  tardy  motion  of 
that  fmall  quantity  ; whereas,  on  the  contrary,  in 
the  volcanic  caverns  the  quantity  mufl:  be  greater, 
a thoufand  times  hotter,  and,  of  confequence,  in  a 
thoufand  times  quicker  circulation,  owing  to  the 
outrageous  heat ; and  the  great  heat  and  quick 
circulation  or  motion  of  the  internal  air,  will  oc- 
cafion  a prodigious  quick  evaporation,  and  of 
courfe  the  terrene  particles  muil  be  huddled  to- 
gether very  hadily,  and  left  loofe  and  porous  in 
the  form  of  tufa,  refembling  in  texture  a mafs  of 
wet  lump-fugar  or  half  melted  fnow  ; and  as  it  is 
haftily  formed  in  the  cavities  of  the  volcano,  fo 
may  it  be  as  haftily  thrown  out  to  the  furface 
by  different  eruptions,  and  in  the  form  of  li- 
quid mud,’*  as  it  is  called  ; at  the  fame  time'  I am 
confident,  that  it  was  not  the  firft  matter  that 
iflfued  from  Vefuvius,  nor  from  any  other  volcano, 
although  it  might  either  iflfie  out,  or  be  ejeQed 
many  times  afterwards,  when  the  excavations  of 
the  volcano  became  capacious  and  extenfive 
enough  to  let  down  fufficient  quantities  of  water 
for  producing  it.  I might  point  out  a great  ma- 
ny ways  how  tufa  may  be  formed  in  the  neigh- 
bourhood of  volcanoes,  and  yet  it  might  happen 
to  be  produced  in  many  other  forms  and  fitua- 
tions,  which  I would  not  be  able  to  conceive  nor 
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explain,  without  inveftigating  circumftances  upon 
the  fpot  ; but  I do  not  think  it  neceflary  to  fay 
any  more  about  the  matter,  as  I imagine,  that 
what  I have  advanced  in  explanation  of  the  natu- 
ral hiitory  of  tufa,  will  be  abundantly  fatisfadory 
to  convince  the  unprejudiced  naturalift,  that  tufa 
has  no  more  to  do  with  volcanoes  than  with  any 
other  places,  where  terrene  particles  and  water 
may  be  combined  together,  and  afterwards  either 
fall  into  the  volcanic  excavation,  or  iffue  out  to 
the  furface  of  the  ground,  in  fituations  favour- 
able for  the  production  of  that  petrified  concrete* 
From  what  has  been  faid  it  evidently  appears, 
that  the  tufa  is  not  a fufficiently  folid  foundation 
upon  which  to  build  any  part  of  an  hypothefis 
refpe£ling  the  eternity  or  duration  of  the  world, 
it  being  an  adventitious  fubftance,  much  of  which 
is  a recent  produftion,  and  which  is  continually 
forming,  and  it  will  continue  to  be  formed  fo 
long  as  the  world  endures  in  its  prefent  condi- 
tion ; and,  therefore,  it  is  not  neceflary  after 
this  for  naturalifts  to  carry  the  idea  of  volcanoes, 
or  volcanic  matter,  in  their  heads,  when  they  fee 
tufa  ; as  it  evidently  appears,  that  it  has  no  man- 
ner of  relation  to  volcanoes,  any  more  than  to 
other  places,  which  are  favourably  fituated  for  its 
produdlion.  It  is  to  be  feen  formed,  and  now 
forming,  in  ten  thoufand  places  upon  the  face  of 
the  earth,  far  enough  from  volcanoes,  or  from  any 
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volcanic  matter.  Tufa  is  to  be  feen  formed  and- 
forming  in  at  leaft  a thoufand  different  places  in 
Great  Britain  ; and  there  is  no  real  fymptom  of 
a volcano  evet  having  been  within  this  ifland. 

Perhaps  fome  of  thefe  fyftematic  gentlemen, 
who  generally  call  in  every  thing  to  countenance 
a favourite  hypothefis,  may  imagine,  and  they  have 
afferted,  that  they  fee  tufa  beneath  fome  of  the 
real  ftrata  of  the  native  rock  ; but  they  Ihould  be 
a little  more  cautious  than  they  often  are  of  alfer- 
ting  too  boldly  what  they  are  not  fure  of.  Tufa 
may  be  found  at  the  foot  of  a rock,  and  attached 
to  it,  and  if  there  was  any  original  cavern  or  va- 
riety, it  may  be  filled  up  with  tufa  ; but  it  is  ne- 
ver found  between  real  and  regular  ftrata ; and 
thefe  gentlemen  fhould  remember,  that  there  is 
fuch  a .degree  of  refemblance  between  fome  beds 
of  clay,  and  of  marl,  and  other  argillaceous  ftrata, 
and  alfo  between  fome  ©f  the  mineral  foils, 
ochres,  &c.  and  the  tufa,  as  may  be  readily  mif-' 
taken  by  fuch  gentlemen  as  have  not  had  oppor- 
tunities of  muph  accurate  obfervation,  and  long 
experience,  iii  matters  relating  to  the  mineral 
^ kingdom. 

That  foffil  fubftance  found  upon  or  near  the 
furface  of  the  ground,  called  puzzollano,  may  hap- 
pen to  be  fubterranean  tufa,  compofed  of  calca- 
reous and  ferruginous  particles,  burnt  to  a great 
degree  in  the  furnace  of  a volcano,  before  it  was 
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thrown  out  by  violent  eruptions ; and  the  great 
degree  of  heat  it  thefi  fuffered,  with  the  mixture 
of  iron  it  contains,  may  be  the  caufe  of  the  ab- 
forbent  quality  which  it  is  known  to  polfefs ; 
but  as  1 am  not  very  well  acquainted  with  the 
puzzolano,  I will  fay  no  more  about  it. 

In  this  sera  of  learning  and  fcience,  the  inqui- 
fitive  fpirit  of  refearch,  with  philofophy  in  her 
company,  traverfe  the  bounds  of  the  univerfe  in 
.purfuit  of  knowledge,  and  new  difcoveries  are 
daily  made  ; and  all  the  tribute  of  praife  and  ac- 
knowledgment which  the  warmeft  gratitude  can 
exprefs,  is  due  to  many  modern  names,  for  the 
numerous  local  obfervations,  and  the  many  faiSls 
which  have  been  communicated  to  the  world  re- 
lating to  phyfics  and  antiquity,  fince  the  com- 
mencement of  the  eighteenth  century.  But  it 
muft  grieve  a benevolent  man,  who  has  more  re- 
gard to  truth  than  to  fyftem,  when  he  fees  fo  ma- 
ny men  of  learning  and  worth  ftrenuoufly  endea- 
vouring to  found  and-  fupport  a fyftem  of  falfe- 
hood,  abfurdiiy,  and  nonfenfe,  in  oppofition  to 
the  phenomena  of  heaven  and  earth,  and  in  flat 
contradiftion  to  the  opinion  and  belief  of  fober 
reafon  and  found  philofophy  in  all  nations,  from 
Socrates  to  Sir  Robert  Boyle : — 1 might  fay, 
from  the  beginning  of  the  world  until  now.  Se- 
veral modern  philofophers.  may  juftly  be  termed 
innovators  in  phyfles  and  chronology. 
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They  pretend  to  prove  to  a demonftration,  that 
the  world  itfelf  is  of  a much  older  date  than  the 
earlieft  accounts  which  are  handed  down  to  us 
from  all  antiquity,  written  or  traditional ; and 
fome  of  them  will  allow  it  no  beginning  at  all, 
for  no  other  good  reafon  that  I know  of,  but  be- 
caufe  they  did  not  fee  the  beginning  of  it.  I 
will  relate  one  pretended  faft,  which  has  been 
lately  difcovered  and  made  ufe  of,  to  overthrow 
the  chronology  of  the  Pentateuch,  and  indeed, 
all  ancient  chronology  whatever  ; which  fadt, 
is  faid  to  be  well  attelled.  It  is  related  in  Bry- 
don’s  tour  through  Sicily  and  Malta,  which  I 
will  give  ki  his  own  words : 

“ When  we  came  near  the  fea  in  the  neighbour- 
hood of  Catania,  I was  defirouos  to  fee  what  form 
the  lava  had  affumed  in  meeting  with  the  w'ater. 

I went  to  examine  it,  and  found  it  drove  back 
the  waves  for  upwards  of  a mile,  and  had  formed 
a large  black  high  promontory,  where  before  it 
was  deep  water.  This  lava,  I imagined,  from 
its  barrennefs,  for  it  is  as  yet  covered  with  a very 
fcanty  foil,  had  run  from  the  mountain  but  a few 
years  ago  ; but  was  furprifed  to  be  informed  by 
Signor  Recupero,  the  hiftoriographer  of  jUtna, 
that  this  very  lava  is  mentioned  by  Diodorus  Si- 
culus to  have  burft  from  ^tna,  in  the  time  of 
the  fecond  Punic  war,  when  Syracufe  was  befieg- 
ed  by  the  Romans. — A detachment  was  fent 
from  Tauraminium  to  the  relief  of  the  befieged. 

They 
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^ They  were  ftopt  In  their  march  by  this  ftream  of 
lava,  which  had  reached  to  the  fea  before  their 
arrival  at  the  foot  of  the  mountain,  and  entirely 
cut  off  their  palTage,  and  obliged  them  to  return 
by  the  back  of  jiEtna,  upwards  of  an  hundred 
miles  about.  His  authority  for  this,  he  tells  me, 
was  taken  from  infcriptions  from  Roman  monu- 
ments found  in  this  lava,  and  that  it  was  well  af- 
certained  by  many  of  the  old  Sicilian  authors. 

“ Now,  as  this  was  about  two  tho\,ifand  years 
ago,  one  would  have  imagined,  if  lava  have  a re- 
gular progrefs  in  becoming  fertile  fields,  that  this 
mufl:  long  ago  have  become  at  lead:  arable.  ‘ 
This,  however.  Is  not  the  cafe ; and  it  is  as  yet 
only  covered  with  a very  fcanty  vegetation,  be- 
ing incapable  either  of  producing  corn  or  vines. 
There  are,  indeed,  ‘ pretty  large  trees  growing  in 
the  crevices,  which  are  full  of  a very  rich  earth  ; 
but,  in  all  probability,  it  will  be  fome  hundred 
years  yet  before  there  is  enough  of  this  to  render 
it  of  any  ufe  to  the  proprietors.” 

“ Near  to  a vault  which  is  now  thirty  feet  be- 
low ground,  and  has  probably  been  a burial- 
place,  there  is  a draw-well,  where  there  are  feve- 
ral  firata  of  lavas,  with  earth  to  a confiderable 
thicknefs  over  the  furface  of  each  ftratum.  Re- 
cupero  has  made  ufe  of  this  as  an  argument  to 
prove  the  vafi:  antiquity  of  the  eruptions  of  this 
mountain.  For  if  it  requires  two  thoufand  years 
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or  upwards  to  form  but  a fcanty  foil  on  the  fur- 
face  of  a lava,  there  muft  have  been  more  than, 
that  fpace  of  time  betwixt  each  of  the  eruptions 
that  has  formed  thefe  ftrata.  But  what  fhall  we 
fay  to  a pit  they  funk  near  to  Jaci  of  a great 
depth.  They  pierced  through  feven  diftinft  la- 
vas, one  over  the  other,  the  furfaces  of  which 
were  parallel,  and  moft  of  them  covered  with  a 
thick  bed  of  fine  rich  earth.  Now,  fays  he,  the 
eruption  that  formed  the  lowed;  of  thefe  lavas,  if 
we  may  be  allowed  to  reafon  from  analogy,  muft 
have  flowed  from  the  mountain  at  leaft  fourteen 
thoufand  years  ago.” 

I will  not  pretend  to  difpute  the  date  when  the 
promontory  was  formed  by  the  lava,  nor  do  I 
queftion  the  authenticity  and  exaftnefs  of  the 
experiment  of  the  pit.  I give  the  fame  credit  to 
both  which  1 do  to  other  hiftorical  fa£ts ; but  I 
have  feveral  things  to  obferve  concerning  the 
conelufions  drawn  from  thofe  fa<fts.  ^ 

In  the  firft  place,  I would  aik  the  gentleman 
who  was  prefent  at  digging  the  pit,  if  he  is  cer- 
tain that  the  lava  did  decay  at  all,  fo  as  to  be 
converted  into  foil  ? I think  the  cafe  very  doubt- 
ful, efpecially  if  the  lava  was  perfeft  or  thorough- 
ly vitrified  ; and  their  finding  fuch  a number  of 
ftrata  of  foil  and  lava  alternately,  makes  it  dill 
more  doubtful. 
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Is  it  well  afcertained,  that  the  furface  of  a flra- 
tmn  of  lava  decays  and  moulders  down  before  the 
center  ? If  they  fay  it  is,  I then  afk  how  they 
came  by  this  certainty  ? Is  it  by  obfervation  and 
experience  ? If  it  is,  then  it  mull  happen  within 
a much  Ihorter  period  of  time  than  the  one  laid 
down  to  calculate  the  age  of  the  world  by,  as  no 
men  in  thefe  ages  live  up  to  two  hundred  years. 

For  my  part,  I have  fome  reafon,  from  my 
own  obfervation,  to  doubt  the  outfide  of  lava  de- 
caying before  the  infide.  I faw  the  ruins  of  feve- 
ral  ancient  vitrified  forts  in  the  Highlands  of 
Scotland,  fituate  upon  the  level  fummits  of  fmall 
hills  of  the  breqeia.  There  was  a feftion  made, 
a few  years  ago,  quite  through  one  of  thofe  fm- 
gular  forts,  beginning  without  all  the  ruins,  and 
to  the  rock,  and  keeping  down  to  the 
folid  rock,  until  they  came  to  the  vitrified  wall 
that  furrounds  the  level  area  upon  the  top  of  the 
hill,  which  was  the  area  of  the  fort.  They  con- 
tinued the  cut  to  the  rock  through  that  wall, 
through  the  middle  of  the  area  of  the  fort,  and 
through  the  oppofite  wall. 

There  was  alfo  a feftion  made  half  way  thro* 
an  out-work,  which  defended  the  principal  accefs 
to  the  fort.  The  perfon  who  attended  the  cut- 
ting of  thofe  feftions,  was  as  inquifitive  as  the  Si- 
cilian gentlemen  poITibly  could  be  ; and  he  noted 
down  every  difeovery  and  obfervation  he  made 
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upon  the  fpot.  I need  not  obferve  that  the  ruins' 
of  thofe  forts  have  a near  refemblance  to  lava,  and 
in  fafl:  are  lava ; the  whole  wall  being  vitrified 
and  run  together  by  the  force  of  fire  into  coarfe 
glafs  or  lava. 

Now,  it  is  a fa£t  worthy  remarking  in  this 
place,  that  in  making  the  fedions  above-mention- 
ed, the  parts  of  the  lava  or  vitrification  which 
were  moft  expofed  to  the  external  air,  were  by 
far  the  hardeft,  in  fo  much,  that  in  going  through 
the  ruins  of  the  fouth  wall,  where  large  frag- 
ments were  expofed  to  the  air  without  any  man- 
ner of  cover,  the  workmen  could  not  break 
fome  of  them  j but  were  obliged  to  roll  them 
out  along  the  trench  with  levers,  until  they  tum- 
bled over  the  brow  of  the  hill ; and  they  were 
obliged  to  dig  a paflage  under  one  fragment, 
which  was  too  large  to  be  removed,  and  leave  it 
tike  a bridge  over  the  cut ; on  the  contrary, 
the  north  wail,  though  much  deeper  and  broader 
than  the  fouth,  was  neverthelefs  much  eafier 
dug  through,  it  being  covered  with  rubbifh, 
which  had  fallen  upon  it  from  a row  of  houfes 
built  within  the  fort  againft  this  wall.  The 
north  wall  had  been  as  well  vitrified  as  the  fouth 
to  the  full ; yet  was  it  eafier  cut  through,  being 
covered  from  the  external  air.  The  vitrified  ruins 
of  the  houfes  which  had  been  reared  againft  the 
north  wall  facing  the  fouth,  were  ftill  more  de^ 
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cayed  than  the  wall,  fo  as  to  be  eafily  broken  to 
pieces,  and  they  were  buried  much  deeper  under 
rubbifh  and  earth.  The  ruin  of  the  north  wall 
was  about  fourteen  feet  high  or  deep,  of  clean 
vitrified  matter,  and  very  broad,  the  top  of  the 
wall  being  fallen  down  ; but  the  ruin  of  the  out- 
work was  about  twenty-four  feet  high,  though  all 
was  fallen  in  and  crufhed  together.  This  great 
heap  of  ruins  produced  fome  vitrified  fragments 
on  the  out-fides  ; but  when  they  entered  a little 
way  in  with  their  feflion,  they  foon  found  more, 
which  increafed  as  they  advanced,  and  before 
they  were  one  third  of  the  way  through,  there 
was  nothing  found  but  vitrified  ruins  from  top 
to  bottom,  except  about  a foot  of  foil  and  rub- 
bifh  which  lay  above  the  whole.  As  they  advan- 
ced in  with  the  cut,  they  met  with  many  large 
fragments,  which  had  been  fully  as  well  vitrified 
as  any  part  of  the  walls  ; they  were,  neverthelefs, 
all  very  eafily  broken,  and  thofe  which  were  high 
up  fell  to  pieces  with  their  own  weight,  when 
they  tumbled  down.  Now^  in  all  thefe  experi- 
ments, it  was  found,  that  the  more  the  lava  of 
thofe  extraordinary  ruins  was  covered  from  the 
external  air,  the  more  it  was  found  in  decay. 
The  one  end  of  the  hill,  which  was  the  fite  of 
this  fort,  ended  in  a narrow  ridge,  upon  which 
there  was  the  ruin  of  a long  narrow  out-work, 
ftretching  in  a right  line  from  the  fort.  This 
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never  had  been  above  eight  or  ten  feet  broad. 
There  is  the  cleareft  veftigia  of  their  having  a 
draw-bridge  about  the  middle  of  it.  There  is  a 
gap  in  the  ruin,  and  a ditch  in  the  ground 
where  the  bridge  has  been,  to  prevent  accefs  paft 
the  bridge  to  the  furrounding  wall  of  the  fort. 
It  is  natural  to  refledt,  that  as  this  wall  or  out- 
work was  fo  narrow,  much  of  it  would  be  expof- 
ed  to  the  air,  and  all  the  changes  of  the  weather, 
which  is  pretty  fevere  in  that  country ; it  being 
fituate  about  two  miles  weft  of  Dingwall  in  Rbfs- 
Ihire,  and  about  nine  hundred  feet  of  altitude 
above  the  valley  immediately  at  the  foot  of  the 
hill. 

Now,  it  is  remarkable,  that  this  narrow  out- 
work, though  moft  of  all  expofed  to  the  air,  is 
ftill  more  entire  than  any  other  part  of  the  ruins, 
which  corroborates  the  foregoing  obfervations, 
and  increafes  the  doubt  of  the  lava  of  volcanoes 
decaying  firft  at  the  furface.  And  moreover,  I 
faw  one  of  thefe  curious  ruins  within  two-  miles 
of  Invernefs,  where  there  had  been  an  outer  and 
an  inner  fort  all  vitrified. 

The  inner  furrounding  wall,  which  has  been 
by  much  the  higheft,  is  now  nothing  but  a heap 
of  rubbifh  mixed  with  vitrid  fragments.  The 
outer  wall,  on  the  contrary,  never  was  high,  and 
of  confequence,  not  fo  apt  to  tumble  down 
by  its  own  weight  in  length  of  time  ; of  courfe, 
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it  would  continue  to  be  expofed  to  the  air  and 
weather,  and  there  is  now  fome  part  of  this  wall 
Handing  entire  upon  the  bare  rock  where  it  was 
lirft  founded.  I look  upon  this  entire  piece  of 
the  remains  of  thefe  extraordinary  ruins  as  one  of 
the  greateft  curiofities  in  Europe. 

There  was  a pamphlet  wrote  fome  time  ago, 
containing  fundry  obfervations  about  the  difco- 
very  of  thofe  ancient  remains  ; and  from  tradi- 
tions picked  up,  it  is  fuppofed  in  the  pamphlet, 
that  the  one  near  Dingwall  was  the  ancient  Selma 
fa  often  celebrated  in  Offian’s  Poems.  Be  that 
as  it  will,  thefe  ruins  are  certainly  very  ancient. 
It  is  near  two  thoufand  years  fince  the  Romans 
landed  firft  in  Britain,  after  which  period,  there 
was  no  occafion  for  fuch  extraordinary  fliifts  in 
cementing  ftrong  walls,  as  the  ufe  of  lime  in 
building  y^as  about  that  time  introduced  into  the 
ifland. 

Thefe  obfervations  about  the  remains  and  frag- 
ments of  the  vitrified  forts,  certainly  make  it 
exceeding  doubtful  whether  the  lava  of  volcanoes 
moulder  firfi:  at  the  furface  ; and  their  finding, 
ftrata  of  lava  between  the  ftrata  of  foil,  makes  it 
more  doubtful.  I cannot  help  thinking  what  I 
have  faid  fufficient  to  flagger  the  faith  of  the  un- 
prejudiced in  the  conclufions  drawn  from  the  ob- 
fervations made  in  Sicily  ; and  the  obfervations 
concerning  the  lava  of  the  vitrified  forts,  are  as 
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real  fafts  as  the  Sicilian  ; ard,  as  they  are  at 
home,  the  truth  of  them  can  be  more  eafily  exa- 
mined. 

But  we  need  not  proceed.  It  is  well  known  to 
all  thofe  who  are  in  the  lead  acquainted  with  the 
hiftory  of  volcanoes,  that  prodigious  fhowers  of 
alhes  are  frequently  thrown  out  of  the  craters, 
and  fometimes  to  a great  diftance,  which  pro- 
duces a ftratum  of  good  foil  at  once,  and  as  effec- 
tually in  lefs  than  twofcore,  as  in  two  thoufand 
years  ; and  this  fa£l:  is  as  well  known  to  the 
gentlemen  of  the  new  fyftem  as  to  any  others  in 
the  world,  although  in  this  indance  they  chufe 
to  conceal  part  of  their  knowledge,  which  is  par- 
ticularly faulty  in  fuch  plain,  fimple,  and  obvious 
fafts,  which  invalidates  the  truth  of  all  they  ad- 
vance, and  tumbles  the  whole  fabric  of  their 
fydem  at  once  to  the  ground.  That  afhes,  pumice, 
and  other  rubbifh,  are  very  frequently  thrown 
out  of  volcanoes,  and  fpread  wide  over  the  face  of 
the  country,  is  too  commonly  known  to  admit  of 
any  difpute,  and  certainly  thefe  fhowers  of  afhes 
will  fall  upon  beds  of  lava,  as  well  as  upon  any 
other  part  of  the  country  ; and  as  the  contigu- 
ous parts  of  the  country  next  the  volcano  are  ge- 
nerally covered  with  lava,  the  fhowers  of  rubbifh 
and  afhes  have  a greater  chance  to  fall  upon  lava 
than  upon  any  other  ground.  I made  it  evident 
before,  that  tufa  is  formed  very  expeditioufly  in  ^ 
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the  excavations  of  volcanoes ; and  I have  all  the 
reafon  in  the  world  to  believe,  that  there  is  a 
proportion  of  tufa  in  thefe  fhowers  of  alhes. 

There  is  no  room  to  doubt  of  there  being  tufa 
mixt  with  the  alhes,  and  this  mixture  will  greatly 
enrich  the  compofition,  and  haften  its  meliora- 
tion into  good  foil.  Now,  the  fituation  of  the 
above-mentioned  promontory  is  not  fo  favourable 
for  acquiring  a thick  coat  of  foil  in  fo  Ihort  a fpace 
of  time.  Its  diftance  and  fite  may  not  be  convenient 
fox  receiving  fhowers  of  afhes  andrubbifh;  and 
moreover,  a promontory  is  fuch  a windy  fitua- 
tion, that  every  thing  is  blown  off  rather  than  on 
to  it.  I have  myfelf  feen  the  foil  evidently  de- 
creafing  upon  fome  promontories  in  Britain,  and 
moflly  all  blown  off  the  farther  end  of  feveral  in 
Aberdeenfhire,  Caithnefs,  &c.  But  I need  not  mul- 
tiply words.  It  is  obvious  to  every  unprejudiced  en- 
quirer who  will  examine  circumftances,  that  there 
might  be  a greater  depth  of  foil  made  upon  the 
one  place  in  lefs  than  twofcore  of  years,  than  up- 
on the  other  in  much  more  than  two  thoufand. 
When  I look  ferioufly  into  this  fubjed,  I cannot 
help  admiring  the  credulity  of  thefe  gentlemen  in 
building  fo  high  upon  fuch  an  infufficient  founda- 
tion. Some  of  thefe  celebrated  fadls  are  founded 
upon  fmgle  local  circumftances,  are  but  flightly 
attefted,  and  it  is  impoflible  to  prove  the  truth  of 
the  conclufions.  They  are  founded  upon  hypo- 
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thefis  alone  j and,  moreover,  the  fa£l  I hinted  at 
before  of  fhowers,  of  aflies,  &*c.  mixed  with  tufa, 
overthrows  the  hypothefis,  and  makes  all  their 
reafonings  upon  it  chimerical  and  abfurd.  It  is 
highly  probable,  that  the  boafted  experiments  or 
pits  were  made  on  purpofe  to  countenance  an 
cftablifhed  perfuafion.  I care  not  what  name  or 
figure  any  one  of  thefe  gentlemen  bears  in  the 
world.  He  is  a man,  and  fo  am  I,  and  as  fuch  I 
am  as  deeply  interefted,  as  an  individual,  in  all 
the  concerns  of  this  world,  and  that  which  is  to 
come,  as  he  is  j and,  therefore,  I have  a right  to 
examine  the  truth  of  what  he  propofes  to  me  up- 
on fo  interefting  a fubjed,  and  to  deted  the  fal- 
lacy of  his  propofitions,  if  it  is  inmy  power,  and 
I think  it  my  duty  fo  to  do. 

In  this  freedom  of  enquiry,  I will  venture  to 
fuggeft,  that  if  any  man,  or  number  of  men,  were 
to  take  the  hiftory  of  the  experiments  upon  the 
lava  in  their  hands,  and  to  go  to  the  fpot,  and 
dig  a hundred  pits  through  all  the  flrata  of  it,  I 
doubt  if  their  difcoveries  fhall  correfpond  with 
the  hiftory,  or  come  any.thing  near  it  j no,  not 
in  one  fingle  place  out  of  the  hundred  ; and  the 
rcafon  is  plain  and  obvious.  Volcanoes,  with 
tjheir  eruptions  and  lava,  are  not  regular  opera- 
tions of  nature,  but  dreadful  accidents,  attended 
with  the  mod  horrible  confufion  and  diforder.  It 
is  an  indubitable  fad,  attefted  by  a multitude  of 
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unprejudiced  eye-wltnefles,  that  eruptions  of  vol- 
canoes are  fometlmes  exploded  with  fuch  amaz- 
ing violence,  as  to  force  a prodigious  quantity  of 
matter  high  up  into  the  air  j and,  at  other  times, 
thefe  aftonilhing  explofions  throw  the  matter 
many  miles  off  into  the  fea,  or  on  to  the  land, 
which  frequently  makes  fhocking  havock  and  de- 
vaftation. 

When  lava  iffues  out,  it  is  attended  in  its  ap- 
pearance and  confequences  with  ftill  greater  hor- 
ror and  deftrudion.  Fields,  woods,  ftone-walls, 
farm-houfes,  and  populous  towns,  are  all  driven 
before  it,  of  whelmed  under  it  with  irrefillible 
force  and  deflrudion.  In  fuch  horrible  confu- 
fion,  it  is  impollible  to  afceftain  the  nuinberlefs 
accidents,  that  may  happen.  All  the  vegetable 
and  combuftible  fubftances  that  come  in  contad 
with  the  fire,  will  be  confumed  at  once ; but  the 
upper  foil  of  the  deftroyed  fields  will  be  driven 
before  the  prodigious  weight  of  the  fiery  deluge, 
and  thrown  this  way  and  that,  at  all  poffible 
uncertainty  where  or  how.  Some  parcels  of  it 
may  be  inclofed  or  overwhelmed  betwixt  layers 
, of  burning  matter,  and  other  parcels  of  it  may  be 
furrounded  by  meeting  currents  of  fluid  fire,  and 
form  little  iflands  or  nefts  of  foil,  which  will  be- 
overflowed  and  buried  by  the  next  deluge  of  fire 
that  iffues  out,  perhaps  that  very  day,  or  the  next, 
or  the  next  year.  And  will  any  fober  man  pretend 
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to  draw  Important  inferences  from  fuch  horrible 
devaftations  and  utter  confiifion  as  this,  and  call 
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them  well  attefted  fa£ts  ? Their  credulity  appears 
to  me  as  aftonifhing  as  the  confufion  upon  which 
they  build  their  inferences,  if  they  really  are  de- 
ceived themfelves  by  fuch  falfe  lights  ; but  if  they 
are  not,  why  then  the  gentlemen  arc  pleafed  to 
divert  themfelves  with  our  ignorance  and  credu- 
lity. To  think  thern  ferious,  is  but  a very  poor 
compliment  to' their  penetration  and  philofophy. 
But  I take  up  tod  much  time  in  expofing  fuch 
vague  and  fallacious  conclufidns.  It  is  fully  evi- 
dent from  what  has  been  faid 'before,  as  well  as 
from  fome  parts  of  their  own  hiftories  of  volca- 
noes,  that  the  phenomena  which  they  difcover, 
and  build  upon,  might  all  happen  within  fourteen 
hundred  years,  as  well  as  in  fourteen  thoufand 
years  twice  told. 


Singular  Obfervations  and  Improvements, 

THE  fifteenth  century  is  remarkable  for  hav- 
ing  produced  fome  of  the  greatefl  events  that 
ever  were  recorded  in  the  Hiftory  of  the  World. 
The  foundation  of  a great  revolution  was  laid  in 
Europe,  which,  in’  its  confequences,  relieved  mil- 
lions from  a double  flavery,  and  procured  for 
‘ • • • them' 
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them  not  only  civil  liberty,  but  alfo  the  liberty  of 
the  mind,  which  had  long  been  kept  in  darknefs, 
bound  fall  in  the  cruel  fliackles  of  an  imperious 
ufurping  tyrannical  prieft,  whofe  galling  yoke  de- 
prefled  the  fpirits  and  marred  the  profperity  of 
almoft  all  Europe,  and  who  aimed  at  enflaving 
and  oppreffing  all  nations.  The  way  to  the  Eaft 
Indies  by  the  Cape  of  Good  Hope  was  difcover* 
ed,  which  roufed  the  attention  and  enlarged  the 
ideas  of  a people  who  had  newly  knocked  off 
their  fetters : A new  fpring  was  given  to  com- 
merce, and  all  the  States  of  Europe  were  enrich- 
ed thereby.  But  the  greateft  and  moll  wonder- 
ful of  all  the  events  which  that  century  produced, 
was  the  difcovery  of  a new  world  by  Columbus, 
nearly  equal  to  the  old  in  magnitude,  and  in 
many  places  exceeding  the  old  world  in  fertility, 
and  the  excellence  of  its  produ£tions. 

1 he  queftion  how  America  was  firft  peopled 
has  been  long  bandied  about  among  the  learned 
and  inquifitive,  and  the  world  has  been  favoured 
with  many  drained  conjectures  to  explain  that 
difficulty.  Among  the  great  number  of  conjec- 
tures which  have  been  darted  upon  this  puzzling 
quedion,  fome  have  come  pretty  near  the  truth, 
though  none  as  yet  have  explained  the  point  in  a 
fatlsfadory  manner.  I have  not  the  lead  doubt 
that  the  Old  and  New  Continents  are  joined  to- 
gether j that  America  was  fifd  peopled  by  the 
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north  ; and  that  the  firft  inhabitants  of  it,  man 
and  bead,  walked  there  by  land. 

But  it  may  be  objected  to  me,  that  fuppofing 
the  two  Continents  are  joined  together,  and  that 
there  is  firm  land  all  the  way.  Allowing  this 
to  be  true,  there  dill  remain  infurmountable  dif- 
ficulties in  the  way.  The  frozen  regions  of  the 
north^  are  impaffable.  Mountains  of  ice  and 
frozen  fnow  are  there  heaped  upon  mountains  of 
ice  and  frozen  fnow,  until  they  are  piled  up  into 
the  higher  regions  of  the  atmofphere,  and  more 
is  ftill  accumulating,  which  renders  that  way  ab- 
folutely  inacceflible  to  man  or  bead. 

I will  readily  grant,  that  the  north  has  long 
been  impaffable,  and,  I am  confident,  that  it  will 
continue  to  be  fo  to  the  end  j but  at  the  fame 
time  I will  affert,  that  there  was  a period  of 
time  when  this  paffage  was  clear  and  open.  The 
v/orld  itfelf,  and  every  thing  in  it,  had  a begin- 
ning ; of  confequence  the  mountains  of  frozen, 
fnow  had  a beginning ; and,  before  that  begin- 
ning, the  paffage  by  the  north  was  clear. 

There  were  then  neither  mountains  of  ice  nor 
fnow  j and  before  the  mountains  of  ice  and  fnow 
began  to  accumulate,  America  was,  or  might  be, 
peopled  by  land  from  the  Old  Continent. 

It  is  not  fo  eafy  to  prove  when  the  mountains 
of  ice  and  fnow  began,  as  that  they  really  had  a, 
beginning.  The  lad  propofition  is  felf-evident ; 

but 
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but  It  is  difEcult  to  point  out  the  beginning  of 
that  accumulation.  It  is  more  than  probable, 
that  in  the  early  ages  after  the  flood,  the  frofl;  and 
fnow  of  winter  would  diifolve  and  melt  away  in 
fummer,  even  near  the  poles,  as  it  does  now  in 
more  temperate  climates.  In  the  courfe  of  time, 
fome  little  would  remain  all  fummer  upon  the 
hlgheft;  mountains,  which  might  continue  to  in- 
creafe  for  ages,  before  it  entirely  ceafed  thawing 
in  the  valleys  and  lower  grounds  every  fummer. 
It  is  well  known  by  experience,  in  the  vicinity 
of  high  mountains,  that  the  remains  of  frozen 
fnow  have  a great  and  fenfible  efted  upon  the  cli- 
mate of  the  countries  near  the  fnow  ; and  that 
while  the  fnow  remains  upon  the  mountains,  the 
air  continues  cold  and  chilly,  even  in  fummer, 
and  vegetation  advances  but  flowly.  From  this 
experienced  fad,  it  is  obvious  to  reafon,  that  the 
gradual  increafe  of  the  frozen  fnow  in  the  nor- 
thern regions,  would  likewife  affecl;  thofe  climates 
by  degrees,  until  at  length  it  would  become 
extremely  cold  through  the  whole  length  of 
fummer  j and  this  gradual  increafe  of  fnow, 
and  the  confequent  increafe  of  the  cold- 
nefs  of  the  climate,  would  by  degrees  prepare 
matters  for  a final  change.  . The  worfe  the  cli- 
mate grew,  the  harder  and  feverer  the  winters  ; 
and  the  colder  the  winter,  the  more  fnow  would 
remain  over  fummer  j and  at  laft,  an  uncom- 
monly 
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monly  fevere  winter  would  pour  down  fucK  a 
prodigious  quantity  of  fnow,  that  the  enfuing 
fummer  could  not  melt  and  diffolve  it  away  off 
the  lower  grounds  j and  then  the  foundation  of 
thofe  prodigious  mountains  of  ice  and  frozen 
Ihow  was  laid,  which  have  been  accumulating 
ever  fince ; and  it  is  impoffible  for  us  to  judge  of 
the  height  and  extent  of  this  accumulation.  Be- 
fore the  beginning  of  thefe  accumulated  malTes 
of  fnow,  the  palTage  by  the  north,  between  the 
two  continents,  was  clear  and  open,  but  now  it 
is  fhut  up  for  ever ; and  it  is  highly  probable, 
that  this  event  happened  in  an  early  age  after  the 
flood  j which,  in  my  opinion,  helps  to  account 
for  the  Americans  forgetting  their  origin,  and 
being  forgotten  by  the  people  of  the  Old  Conti- 
nent. 

It  is  obfervable,  that  the  Americans  in  general 
have  but  very  little  notion  of  fociety  and  go- 
vernment ; and  that  they  are  very  ignorant  of 
the  manners  and  cuftoms  of  the  Old  Cqntinent : 
However,  it  is  not  at  all  wonderful  to  find  them 
ignorant  of  our  manners  and  cuftoms,  when  we 
refleft  that  their  emigration  was  fo  very  remote. 
AVe  muft  fuppofe  that  they  fuffered  many  and 
fevere  hardfliips  at  firft  j and  perhaps  they  might 
have  been  reduced  very  low  before  they  difeo- 
vered  and  fettled  in  the  milder  climates,  and 
more  fertile  parts  of  America  ; and  nothing  in- 
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tl^e  world  has  a greater  tendency  to  reduce  man- 
kind to  a ftate  of  favage  rufticity,  than  great 
. and  Infufferable  hardftiips. 

With  refped  to  the  comparatively  more  culti- 
vated ftate  of  fociety,  and  the  fragments  of  know- 
ledge found  among  the  people  of  Mexico  and 
Peru,  it  is  pro|)able,  that  they  were  obliged  to 
fome  of  the  ancient  Britons  for  their  fuperior 
degrees  of  knowledge  and  improvement.  It  is 
recorded  in  the  hiftory  of  the  ancient  Britons  of 
Wales,  and  recognized  by  the  great  Lord  Lyttle- 
ton  in  his  hiftor^cal  works,  that  about  fix  hun- 
dred years  ago,  Madoc,  ^he  brother  of  the 
reigning  Prince,  being  well  Ikilled  in  navigation, 
and  haying  fo^e  difference  with  his  brother  and 
Sovereign,  equipt  a fhip,  and  failed  weftward  in 
queft  of  difcoveri.es : That  he  "difeovered  land, 
and  after  informing  himfelf  of  the  nature  of  the 
country,  he  came  back  to  Britain,  fitted  out  fix 
ftiips,  and  failed  away  the  fecond  time,  with  a 
numerous  colony  of  men  and  women,  but  was 
never  more  heard  of. 

When  this  hiftorical  fadl  is  impartially  examin- 
ed, it  feems  to  throw  a gleam  of  'light  upon  the 
hiftory  of  that  country,  and  to  account  for  the 
advanced  ftate  of  fociety  and  civilization  in 
Mexico  and  Peru,  while  all  other  parts  of  that 
immenfe  continent  were  found  in  a ftate  of  fa- 
vage rufticity.  I am  of  opinion,  that  the  contir 
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nent  of  America  was  peopled  at  firfl;  from  the 
north-eaft  of  Afia.  The  copper  colour  and  thiii 
beards  of  the  people  of  Eafl;  Afia,  and  of  Arrie- 
rica,  feem  to  favour  this  conjefture.  We  arc 
told  that  the  native  Americans  have  no  beards. 
Now,  a very  thin  beard  is  the  next  thing  to  none- 
at all ; and  perhaps,  the'  food  and  climate  of  the 
Americans,  and  their  manner  of  living  in  gene- 
ral, might,  in  the  courfe  of  time,  have  the  effect 
of  increafing  a natural  imperfeftion,  until  by  de- 
grees it  arrived  at  the  extremity  of  no  beard  at 
all.  But  however  that  might  be,  there  is  great 
feafon  to  believe,  that  the  continent  of  America 
is  joined  to  the  north- eafl:  of  Afia.  A very  great 
number  of  attempts  have  been  made,  for  near 
two  centuries  back,  by  many  of  the  befl  naviga- 
tors in  the  world,  to  find  out  a north-wefl:,  or  a 
north-eaft  paflage  to  India,  but  all  in  vain  hither- 
to. The  attempts  to  difcover  a north-eaft  paf- 
fage  have  been  innumerable,  by  the  lliips  of  al- 
moft  all  the  nations  of  Europe  ; but  they  were 
all  repulfed  in  pufhing  north-eaft  ward,  either  by 
land,  or  by  ice  and  fhallow  foundings,  which  is 
much  the  fame  thing,  as  fliallow'  water  is  feldoni 
found  far  from  land.  This  great  point  is  now 
fully  decided  beyond  a doubt,  by  the  juftly  cele- 
brated Captain  Gook,  and'  by  his  fucceflbr  Cap- 
tain Clerk,  who  both  of  them  fought  a paflage 
from^the  weft  and  north  fide  of  the  continent  of 
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America  to  the  Atlantic  ocean ; but  they  were 
equally  unfuccefsful  with  the  attempts  from  the 
fouth  and  eaft  fides  of  that  continent.  Captain 
Cook  traverfed  the  weft  and  north-weft  coaft  of 
America,  from  the  back  of  Canada,  in  the  north 
latitude  44.  to  the  northern  extremity  of  that 
continent ; and  along  the  north-eaft  coaft  of  the 
continent  of  America,  to  where  it  joins  the  con- 
, tinent  of  Afia,  fouth-weft , of  Kamfchatka ; and 
he  every  where  found  evident  and  convincing 
marks  of  that  part  of  America  being  a great  and 
extenfive  continent.  About  the  north  latitude 
59.  he  found  an  immenfe  river,  up  which  he 
failed  above  two  hundred  and  ten  miles  ; and 
faw,  that  it  came  from  a vaft  continent  which, 
in  thofe  latitudes,  was  wholly  covered  with  fnow 
down  to  the  fea-beach,  in  the  months  of  June 
and  July.  It  is  very  well  known,  that  fuch  mag- 
nificent rivers  as  this  are  never  found  upon  nar- 
row flips  of  land,  but  always  derive  their  fources 
off  the  extenfive  furfaces  of  great  continents. 

This  great  and  worthy  navigator,  and  his  fuc- 
ceffor.  Captain  Clerk,  carefully  examined  the^ 
north  eaftern  coaft  of  America,  where  it  joins  the 
Continent  of  Afia,  to  the  weft  or  fouth-weft  of 
Kamfchatka ; and  they  faw  with  certainty,  that 
the  two  Continents  were  joined  together  in  one 
continued  firm  land. 
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When  Captain  Cook  came  to  the  coaft  of  Afia, 
he  failed  a good  way  in  fight  of  the  north-eaft 
coaft  of  that  part  of  the  Old  Continent,  and  then 
he  failed  weft  ward  again  to  the  coaft  of  America; 
and  he  failed  along  the  north-eaft  coaft  ”of  the 
New  Continent,  until  he  was  fully  fatisfied  that 
it  joined  the  Old  ; and  when  he  could  proceed  no 
further  with  the  fhips  up  a narrow  inlet  and  fhoal 
water  between  the  two  Continents,  he  “ difpatch- 
cd  Lieutenant  King,  with  two  boats  well  man- 
ned and  armed,  to  make  fuch  a fearch  as  might 
tend  to  afcertain  the  point  with  certainty,’* 

Ideutenant  King  was  out  two  days,  and  he 
tells  us,  that  “ the  crews  of  the  boats  rowed 
without  intermiflion  towards  the  land  till  one 
o’clock  the  next  morning,  when  Mr  King,  up- 
on his  landing,  afcended  the  heights,  from 
which  he  could  fee  the  two  ^ coalts  join,  and 
that  the  inlet  terminated  in  a fmall  creek  or  ri- 
ver, before  which  there  were  banks  of  fands  or 
mud,  and  in  every  part  flioal  water.  The  land 
for  fome  cliftance  towards  the  north  was  low 
and  fwampy  ; then  it  rofe  in  hills ; and  the  per- 
fe£l  junction  of  thefe  on  each  fide  of  the  in- 
let was  traced  without  the  leaft  difficulty.  From 
the  elevated  fituation  in  which  Mr  King  took 
his  furvey  of  the  found,  he  could  difcern  many 
fpacious  valleys,  with  rivers  flowing  through 
them,  well  wooded,  and  bounded  by  hills  of  a 
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moderate  height.  One  of  the  rivers  towards  the 
north-wefl;  feemed  to  be  very  confiderable  ; and 
he  was  inclined  to  fuppofe  from  its  direftion,  that 
it  difcharged  itfelf  into  the  fea  at  the  head  of  the 
bay.  To  this  inlet  Captain  Cook  gave  the  name  of 
Norton’s  Sound,  in  honour  of  Sir  Fletcher  Norton, 
now  Lord  Grantley,  a near  relation  of  Mr  King.” 
This  inlet  is  fituated  in  about  70  degrees  of  north 
latitude,  and  about  190  of  eaft  longitude. 

See  page  225.  of  the  Abridgement  of  Captain 
Cook’s  lafl;  Voyage. 

To  the  above  extra£l  I will  beg  leave  to  add 
another  paragraph  from  page  270.  of  the  fame 
book.  When  enumerating  Captain  Cook’s  dif- 
coverles,  the  writer  fays,  “ His  third  and  laft 
voyage,  however,  is  diftinguilhed  above  the  red, 
by  the  extent  and  importance  of  its  difeoveries* 
Not  to  mention  the  feveral  fmaller  iflands  in  the 
Pacific  Ocean,  he  difeovered  the  group,  called  the 
Sandwich  Iflands,  which,  on  account  of  their 
fituation  and  productions,  may  perhaps  become 
an  obje6l  of  more  confequence  than  any  other 
difeovery  in  the  South  Seas.  He  explored  what 
had  before  remained  unknown  of  the  weflern 
coafts  of  America,  an  extent  of  three  thoufand 
feven  hundred  miles  ; afeertained  the  proximity 
of  the  two  Continents  of  Afia  and  America; 
failed  through  the  {traits  between  them  ; and 
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furveyed  the  coafts  on  each  fide,  fo  far  as  to  be 
fatisfied  of  the  impradticability  of  a palfage  in 
that  hemifphere  from  the  Atlantic  into  the  Pacific 
Ocean,  by  an  eaftern  or  a weftern  courfe.  He 
has,  in  fhort,  completed  the  hydrography  of  the 
habitable  globe,  if  we  except  the  Japanefe  Ar- 
chipelago, and  the  fea  of  Ameer,  which  are  ftill 
imperfeflly  known  by  Europeans.” 

No  man  was  ever  better  qualified  for  refearches 
of  this  nature  than  Captain  Cook.  No  man  had 
ever  more  experience  nor  equal  fuccefs  in  thefe 
refearches ; nor  could  any  man  be  more  faithful, 
inquifitive,  and  attentive  to  all  circumftances 
than  he  was  ; and,  therefore,  his  account  of  thefe 
things  is  always  to  be  relied  on  with  abfolute 
confidence. 

But  to  return  to  the  confideration  of  the  im- 
provements of  Mexico  and  Peru,  it  appears  to 
me  very  probable,  that  Prince  Madoc  difeovered 
Mexico  in  his  firft  voyage  : That  he  began  to 
inflrudt  the  Mexicans  in  the  rudiments  of  agri- 
culture, building,  weaving,  bf  f he  ufe  and  com- 
fort of  apparel,  and  of  the  advantages  of  fociety, 
and  'the  regulations  of  government.  He  could 

not  at  firft  communicate  his  ideas  to  them  in 
* ' 

words,  for  want  of  an  interpreter ; and,  there- 
fore, he  was  under  the  neceffity  of  making  ufe 
of  figns,  and  it  is  pretty  certain,  that  he  would 
he  obliged  to  delineate  fome  of  his  thoughts  upon 
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paper,  if  he  had  any,  or  upon  linen,  or  fome  other 
flat  furface,  before  he  could  be  underftood  by 
them  ; and  this  may  be  the  origin  of  the  art, 
which  the  Mexicans  were  mafters  of,  when  the 
Spaniards  firft;  landed  there,  of  painting  upon 
cotton  cloth  the  intelligence  fent  in  their  dif- 
patches  to  the  Emperor  of  Montezuma,  inftead 
of  writing  them,  which  they  could  not,  having 
no  knowledge  of  letters. 

Madoc  might  have  no  women  with  him  in  his 
firft  voyage.’  When  he  had  confidered  the  nature 
and  the  wants  of  the  country,  he  would  fee  the 
necefTity  of  having  European  cattle,  corn,  iron, 
artifts,  and  many  other  articles,  to  lay  the  founda- 
tion of  a lafting'  and  a comfortable  colony  ; and, 
moreover,  he  would  have  a laudable  ambition  and 
a benevolent  defire  to  carry  over  fome  of  his  re- 
lations and  belt  friends  to  partake  with  him  the 
happinefs  and  glory  which  he  expe£led  to  enjoy 
in  the  fine  country,  which  he  had  the  honour  of 
difeovering,  and  which  he  meant  to  improve  and 
civilize.  When  Madoc  came  back  to  Britain,  he 
might  leave  two  or  three  of  his  men  behind  him, 
to  affift  the  Mexicans  in  carrying  on  the  improve- 
ments which  he  had  begun,  until  he  returned 
with  a colony,  and  European  materials,  and  con- 
veniencies. 

Madoc  came  back  to  Britain,  fitted  out  fix 
^ips,  and  failed  away  for  America  the  fecond 
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time,  with  a numerous  colony  of  men  and  wo- 
men, but  was  never  more  heard  of. 

Misfortunes  and  difappointments  have  blafled 
the  towering  profpe£ts  and  apparently  well-found- 
ed hopes  of  multitudes,  not  only  of  the  fanguinc 
and  imprudent,  but  alfo  of  the  mofl  'wife,  the  rnofl: 
cautious,  and  bell  of  men,  in  all  ages  and  coun- 
tries. Though  Madoc  was  fuccefsful  in  his  firft 
voyage,  he  certainly  was  unfortunate  in  the  fe- 
cond.  There  is  great  reafon  to  fuppofe,  that  he 
was  overtaken  by  a ftorm  from  the  north  in  his 
fecond  voyage,  which  would  drive  him  to  the 
coaft  of  Brazil,  or  fome  other  part  of  South 
America,  where  his  little  fleet  was  wrecked,  and 
all  his  fanguine  views,  and  well  concerted  plans, 
were  overwhelmed  in  the  waves,  and  none  but 
hirafelf  and  his  wife,  and  perhaps  two  or  three 
men,  were  faved.  It  has  been  obferved  by  thofe 
who  firft:  explored  South  America  after  the  Spa- 
nifh  invafion,  that  here  and  there  a perfon  more 
fair  and  white  than  ordinary  was  feen  among  the 
wandering  copper-coloured  hordes.  If  any  of  the 
Britons  efcaped  from  the  devouring  deep,  and 
reached  land  in  their  boats,  or  otherwife,  after 
their  fhips  were  caft  away,  the  favages  would 
kill  the  men,  and  fave  the  women  on  account  of 
their  beauty  and  novelty ; and  this  rnay  be  the 
prigin  of  the  fev/  fair  people  feen  in  South  Ame- 
rica. 
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Madoc  would  fave  himfelf,  his  wife,  and  the 
few  who  were  with  him  in  the  boat,  either  by 
keeping  off  from  the  land  at  firft,  or  by  flying 
timeoufly  from  danger.  The  wreck  of  his  fleet 
might  happen  in  fight  of,  or  not  far  from  the 
great  river  of  Amazons.  When  he  difcovered 
the  immenfe  opening  of  the  mouth  of  that  river, 
the  largefl;  in  the  world,  which  is  fifty  leagues 
wide  where  it  enters  the  ocean,  he  would  natu- 
rally imagine  it  to  be  an  arm  of  the  fea,  which 
communicated  with  the  gulph  of  Mexico  ; and, 
therefore,  he  would  boldly  enter  it,  and  fail  and 
row  up  the  ftream  until  he  reached  the  Lake 
Llauricoch,  out  of  which  a navigable  branch  of 
that  river  ifliies ; and  this  lake  is  but  a fhort  dif- 
tance  from  Cufco  and  Lima,  the  ancient  and  mo- 
dern capitals  of  the  empire  of  Peru.  When  the 
Spaniards  firfl;  conquered  this  great  and  wealthy 
empire,  they  were  informed  by  the  natives,  that 
about  four  hundred  years  before  the  arrival  of 
the  Spaniards,  a man  and  woman  of  majeftic 
form,  and  cloathed  in  decent  garments,  appeared 
to  them  all  at  once  upon  the  borders  of  a lake, 
who  declared  that  they  were  the  children  of  the 
Sun,  fent  by  their  benevolent  parent  to  reclaim 
and  inflruft  mankind,  and  to  lead  them  in  the 
way  to  happinefs.  The  period  of  time  fixed  by 
the  Peruvians  for  the  firfl;  appearance  of  the 
founders  of  their  empire,  correfponds  exactly 

with 
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with  the  time  of  the  emigration  of  Prince  Madoc 
and  his  company.  Madoc  was  undoubtedly 
obliged  at  firft  to  ufe  figns  in  Peru,  as  well  as  in 
Mexico,  to  make  himfelf  underftood.  He  might 
point  to  the  fun  as  the  chief  guide  he  made  ufe 
of,  by  his  obferrations,  to  lead  him  to  their  coun- 
try, from  which  the  Peruvians  might  infer,  that 
thefe  ftrangers,  who  afterwards  proved  fo  worthy 
of  their  high  regard  and  veneration,  were  the 
children  of  that  glorious  luminary,  of  whofe  be- 
nevolent and  powerful  influences  their  country 
enjoyed  fo  large  a fliare.  Or,  perhaps,  Madoc 
might  judge  this  to  be  a proper  political  fidlion  to 
engage  and  fix  the  attention  of  the  favages  he 
was  to  collefl;  and  rule,  as  it  were  under  the  im- 
mediate eye  and  daily  cognizance  of  a powerful 
vifible  god.  The  benevolence  of  the  Peruvian 
emperors  in  general,  the  flouriflting  and  happy 
ftate  of  fociety  through  the  whole  extent  of  that 
great  empire,  when  Pizarro  the  Spaniard  Invaded 
it,  are  clear  proofs  of  the  wife  inftitutions  efta- 
bliflied  by  their  benevolent  law-giver ; but  from 
the  accounts  of  thefe  people  given  us  by  the  Spa- 
niards, the  moft  fuperftitious  corrupt  fedt  of 
chriflians  in  all  Europe,  we  can  form  no  proper 
idea,  at  this  diftance  of  time,  what  theological 
precepts  Manco  taught  his  people. 

The  Peruvians  called  this  extraordinary  pair 
Manco  Capac  and  Mama  Ocello.  Manco  and 
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Madoc  have  a likenefs  of  found,  and  Mam  Ichel 
is  a /jig/f  mother  in  the  ancient  Britifh  language. 
But  I am  perfectly  fenfible  of  the  uncertainty  and 
fallacy  of  conjeQural  etymology,  and  the  fimila- 
rity  of  the  found  of  words,  and  therefore  I will 
drop  that  topic.  We  have  more  certain  and 
pbfitive  proofs,  that  fome  wife  and  benevolent 
European  came  among  thefe  people,  and  laid  the 
foundation  of  the  improvements  of  fociety,  and 
the  happy  inftitutions  of  their  government. 

It  is  faid,  that  the  wandering  favages  of  Peru 
differed  but  little  from  wild  beafts  when  Manco 
firft  appeared  among  them,  and  that  he  began  to 
collect  them  together,  and  to  form  focieties  in  a 
hilly  country,  which  was  the  likeft  to  his  own 
country  which  he  had  left,  if  we  fuppofe  him  to 
be  Prince  Madoc.  In  failing  up  the  river  of 
Amazons,  he  would  be  made  fenfible  of  the  pu- 
trid damps  and  unhealthy  climate  on  the  banks 
of  that  great  river.  The  powerful  rays  of  the 
fun  in  the  arid  valleys  of  Peru  would  at  firfl;  be 
intolerable  to  a man  juft  arrived  from  the  cold 
and  rainy  mountains  of  the  weft  coaft  of  Britain, 
who  muft  of  neceflity  be  continually  out  of  doors 
to  teach  and  lead  his  people  to  till  the  ground, 
and  raife  the  neceffaries  of  life  j and  this  firft 
choice  of  his  refidence  is  no  unfavourable  fymp- 
tom  of  the  wifdom  and  genius  he  afterwards  difeo- 
vered  in  the  foundation  and  improvements  of  his 
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empire.  Manco  firft  began  to  teach  the  Peru- 
vians to  till  the  ground,  to  raife  plenty  and  variety 
of  food,  and  to  build  houfes  to  lodge  the  different 
families  apart,  and  fcreen  them  from  the  open  air 
and  the  changes  of  weather,  with  other  ufeful 
and  neceffary  arts. 

Mama  Ocello  likewife  began  her  truly  glorious  ' 
and  benevolent  reign  in  imitation  of  her  hufband, 
and  taught  the  women  to  fpin  and  weave,  and  to 
make  garments  to  clothe  their  nakednefs.  "When 
Manco  had  iiiftructed  his  people  in  the  neceffary 
arts  of  focial  induffry,  and  to  raife  and  preferve 
plenty  of  provifions,  he  then  proceeded  to  form 
proper  laws  and  regulations  of  fociety,  fuitable  to 
the  climate  and  other  circumftances,  and  to  teach 
his  people  good  morals,  the  rules  of  juftice  and 
benevolence,  the  advantages  of  induflry  as  the 
fource  of  plenty,  and  the  other  focial  and  necef- 
fary virtues  ; and  great  things  are  fpoken  of  the 
civilization,  the  happy  government,  and  mutual 
felicity  of  the  Peruvians,  throughout  their  widely 
extended  empire,  before  the  Spaniards  came  to 
deflroy  them  ; and  the  Spaniards  have  proved 
themfelves  a cruel  nation  of  murderers,  and  ex- 
terminators of  the  human  race,  both  in  Europe 
and  America.  We  are  told,  that  the  Peruvians 
divided  the  year,  as  we  do,  into  365  days  ; that 
they  had  fome  notion  of  aflronomy  ; that  they 
were  acquainted  with  the  points  of  the  horizon, 
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where  the  fun  fets  in  the  fummer  and  winter  foU 
Jiice^  and  in  the  equinoxes ; marks  which  the  Spa^ 
niards  deftroyed,  as  being  monuments  of  Indian 
fuperftition ; and  it  has  been  alferted,  that  the 
race  of  the  Incas,  who  were  the  defcendants  of 
Manco,  was  whiter  than  that  of  the  natives  of 
the  country,’  and  that  many  of  the  Royal  Family 
•had  beards.  All  or  moll  of  thefe  particulars 
are  European  marks  ; and  as  Prince  Madoc  did 
fail  for  America  the  fecond  time,  it  is  more  than 
probable  that  he  and  his  wife  reached  the  coun- 
try of  Peru,  and  founded  that  great  and  happy 
empire. 

It  is  very  remarkable,  that  the  people,  both  of 
Mexico  and  Peru,  were  imprelfed  with  a ftrong 
perfuafion,  that  they  were  fome  time  or  other  to 
be  vifited  by  a powerful  people  from  the  eaft. 
This  notion  was  handed  down  by  tradition  from 
father  to  fon  ; and  the  tradition  appears  to  me  to 
have  this  origin.  Madoc  left  the  Mexicans  with 
a promife  and  full  intention  of  returning  to  them 
again  j and,  therefore,  that  generation  would  live 
in  continual  expedlation  of  his  appearance  ; but 
the  next  generation  would  only  remember  what 
their  fathers  told  them  ; and  the  tradition  would 
grow  ftill  more  dark  and  uncertain  in  the  courfe 
of  time.  When  Madoc  landed  the  fecond  time 
in  South  America,  and  fettled  in  Peru,  he  would 
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very  naturally  imagine,  that  feme  time  or  other 
his  countrymen  would  follow  his  track. 

He  could  not  go  back  to  Britain,  having  no 
fhip,  nor  tools  and  artifts  to  build  one  ^ but  he 
would  fuppoTe,  that  the  curiofity  of  the  Briton | 
would  prompt  them  to  fearch  for  America,  and 
he  would  communicate  this  thought  to  his  fub- 
jedts,  which  undoubtedly  is  the  origin  of  the  tra- 
dition in  Peru. 

Whatever  opinions  the  world  may  entertain 
refpefting  the  firft  peopling  of  America,  here  is, 
an  hiftorical  faft  which  rationally  accounts  for 
the  improvements  of  fociety  and  government  in 
the  countries  of  Mexico  and  Peru,  which  cannot 
be  contradided  ; and,  therefore,  I am  warranted 
to  alfert,  that  this  is  the  moft  natural  and  authen- 
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tic  account  of  the  origin  of  thofe  empires  that 
has  been  yet  offered  to  the  public.  But  although 
moft  of  the  American  tribes  feem  to  derive  their 
remote  origin  from  the  north-eaft  of  Afia,  it  is 
very  evident,  that  the  Efquimaux  Indians  arc  of  a 
different  race.  Their  afpeQ:,  diminutive  fize, 
occupations,  and  manner  of  living,  diftinguifh 
them  from  all  the  other  tribes  of  America. 

But  in  all  thefe  particulars  they  refemble  the 
inhabitants  of  Greenland.  Bold  and  intrepid  at 
fea,  thefe  little  men  rufti  into  the  ftormy  ocean  of 
the  north,  fingle,  in  their  fraall  canoes,  and  pur- 
fue  the  herring,  the  feal,  and  the  whale,  in  all 

their 
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their  niotions  through  the  polar  regions,  where 
other  people  dare  nqt  venture  in  the  ftouteft  fhips, 
and  feldom  leave  their  prey  until  they  conquer 
and  bring  it  afhore.  Though  weak,  half  blind, 
and  imperfect  upon  land,  they  attack  the  whale, 
the  morfe,  and  the  feal,  at  the  hazzard  of  their 
lives,  in  the  mod  tempeftous  ocean  in  the  world, 
wound  theni  with  their  imperfect  weapons,  and 
bring  them  on  Ihore.  Thefe  people  cover  the 
concavity  of  their  little  boats  with  a Ikin,  and 
make  the  whole,  water-tight ; and  when  each 
man  fits  down  in  his  canoe,  he  ties  the  ikin  fail 
about  his  waift,  fo  that  no  water  cam  enter  \ and 
then  he  rides  like  a buoy  over  the  dreadful  furges, 
with  his  paddle-  in  one  hand,  and  his  fiih-fpear  in 
the  other,  and  furmounts  all  difficulties,  in  pro- 
curing food  from  the  fea,  in  a country  for  ever 
covered  with  fiaow,  where  the  land  produces  little 
or  nothing  . 

The  Efquimaux  cats  the  fleih  of  the  feal  and 
other  fiih,  and  drinks  the  oil  of  the  whale,  which 
he  alfo  burna  in  a,  lamp  to  drefs  his  fiih,  and  to 
warm  his  hut,,  which  is  generally  as  hot  as  a 
ftove. 

From  thefe  charaderiftic  features  of  the  Efqui- 
maux,  they  muft  have  derived  their  origin  from 
Norway  or  Lapland.  The  Norwegians  have-  al- 
ways been,  and  they  Hill  are  remarkable  for  their 
intrepidity  and  fldll  in  braving  a ftormy  fea  in  a 
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fmall  boat;  and  thefe  are ‘the  neareft  parts  of 
the  continent  of  Europe  to  Greenland,  and 
Greenland  is  near  the  country  of  the  Efquiraaux, 
if  not  joined  to  it. 

I will  refume  the  confideration  of  the  moun- 
tains of  ice  and  frozen  fnow,  after  premiling  a 
few  obfervations  concerning  the  borders  of  the 
ocean. 

The  proper  adjuftment  or  balance  of  the  quanr 
tity  of  the  waters  of  the  ocean  in  all  parts  of  the 
globe,  has  been  a fubjed  of  difficult  inveftigatioh 
' among  the  learned  for  feveral  ages  part.  Natu- 
ralifts  faw  long  ago,  that  feveral  Deltas  were 
formed  and  forming  in  all  parts  of  the  world ; 
and  that  the  waters  upon  the  borders  of  the 
ocean  were  continually  propelled  and  driven 
back  from  the  ancient  boundaries  of  the  ffiores, 
by  the  new  land  which  is  gradually  forming ; 
and  many  weak  and  filly  conjeftures  have  been 
impofed  upon  the  public,  as  g*eat  philofophical 
difeoveries  relating  to  this  fubjefl. 

Some  philofophers  maintain,  that  the  ocean  re- 
cedes from  the  land  in  one  place,  in  confequence 
of  its  making  encroachments  upon  the  bounda- 
ries of  the  fea  in  another  ; and  this  hypothecs 
appears  to  them  as  an  undeniable  truth,  becaufe 
they  can  produce  the  appearance  of  fome  little 
inftances  in  point ; but  thefe  apparent  inftances 
in  proof  of  their  hypothecs  are  too  little,  doubt- 
ful, 
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fill,  and  no  way  correfpondent  to  the  fubjed. 
Others  will  have  it,  that  the  water  of  the  ocean 
is  continually  growing  lefs  and  lefs,— that  the 
furface  of  the  fea,  of  confequence,  is  continually 
falling  lower ; and,  therefore,  is  continually  re- 
ceding from  our  European  Ihores.  But  they 
give  us  no  fatisfadfory  account  what  becomes  of 
the  water  that  has  left  us.  However,  as  an  in-' 
fallible  proof  of  the  truth  of  their  hypothefis* 
they  point  out  to  us  the  ancient  fea-marks  on 

land,  from  whence,  fay  tHey,  the  ocean  is  fallen 
away. 

I will  very  readily  acknowledge,  that  the 
marks  they  Ihew  us  were  once  the  borders  of  the 
ocean  j but  that  period  was  in  the  early  ages  of 
the  world,  before  the  new  land  was  formed  by 
the  fpoils  of  the  mountains  in  fuch  places,  be- 
tween the  old  and  new  flood-marks.  It  appears 
evident,  from  the  obfervations  which  I formerly 
made,  that  there  have  been  numerous  and  exten- 
five  tradfs  of  new  land  formed  in  the  bays,  and 
upon  the  borders  of  the  ocean  in  all  quarters  of 
the  globe,  in  places  formerly  poflefled  by  the  wa- 
ters of  the  fea  ; and  ^hat  fuch  new  land  is  con- 
tinually increafing  in  lefler  or  greater  degrees. 
Many  millions  of  acres  of  new  land  have  been 
thus  formed  ; and  the  quantity  of  water  which 
at  firft  occupied  thofe  extenfive  fpaces,  mull; 
have  been  very  great  j of  which  no  good  and 
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rational  account  has  been  given  as  yet,  by  ahy 
naturalift  that  I know  of.  This  great  quantity  of 
water  is  to  be  looked  for,  .and  to  be  found  in  the 
accumulated  rnountains  of  ice  and  frozen  fnow, 
which  are  continually  increafmg  in  the  polar  re- 
gions, and  upon  the  fummits  of  all  the  very  high 
mountains  in  the  world.  I hope,  that  this  ac- 
count of  the  matter  will  not  be  thought  the  lefs 
fatisfadory,  becaufe  it  is  new. 

If  we  lake  the  trouble  to  confider  this  matter 
attentively,  we  fhall  difeover  a very  exad  agree- 
ment and  correfpondence  between  the  caufe  and 
the  eft'ed,  in  refped  to  quantity  and  time,  &c. 
Immediately  after  the  deluge,  there  were  no  ac- 
cumulated mountains  of  ice  and  frozen  fnow, 
nor  was  there  any  new  land  formed  from  the 
fand  and  flime  carried  down  by  the  rivers  ; but 
by  degrees  the  new  land  began  to  be  formed,  and 
by  degrees  the  water  began  to  be  lodged  in  the 
form  of  ice  and  fnow  in  the  polar  regions,  and 
upon  the  fummits  of  high  mountains.  The 
quantity  of  new  land  formed  in  the  bays  and 
finufes,  and  at  the  influx  of  all  the  great  and  lit- 
tle rivers  of  the  world,  and  other  places  upon  the 
borders  of  the  ocean,  and  in  all  the  lakes  and 
marflies  which  have  been  filled  up  in  inland 
places,  is  immenfe ; and  of  confequence,  the 
quantity  of  water  which  originally  occupied 
thofe  places  was  immenfe. 
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We  cannot  explore  the  icy  mountains  of  the 
polar  regions  ; but  when  we  confider,  that  an- 
imal additions  have  been  laid  on  for  feveral  thou- 
fand  years,  we  cannot  help  fuppofing  it  to  be  of 
very  great  extent  and  depth.  Reputable  naviga- 
tors affure  us,  that  they  frequently  meet  with 
fragments  of  ice  floating  near  the  ifland  of  New- 
foundland, and  other  parts  of  the  northern  feas, 
of  fuch  prodigious  magnitude,  that  they  appear 
like  mountains,  fome  of  them  being  feveral 
miles  in  circumference,  and  near  ^ half  a mile  of 
perpendicular  depth  in  the  water  and  out  of  it. 
Now,  fuch  iflands  of  ice  muft:  have  broken  off  by 
their  own  weight,  perhaps  in  a w^arm  furhmer,  or 

^ great  ftorm,  from  the  Ikirts  of  prodigious 
mountains  of  ice  hanging  over  the  fea ; which 
mountains  might  have  accumulated  in  a few  , 
years,  partly  upon  the  fea,  and  partly  upon  the 
land,  or  perhaps  altogether  upon  the  fea,  w'hich 
freezes  every  feafon  near  the  poles,  and  efpecially 
in  Ihallow  places ; and  it  is  very  probable,  that 
fome  parts  of  thofe  feas  may  condnue  frozen, 
through  the  whole  length  of  feveral  fucceflive 
cold  fummers  j and  if  fo,  the  alternate  fliowers  of 
fleet  and  rain  in  fuch  fummers,  would  penetrate 
the  great  depth  of  fnow  which  fell  in  winterj 
and  run  it  altogether  into  one  flrong  coagulated 
mafs  or  body  of  ice. 
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Such  refle£lions  may  give  us  feme  idea  of  the 
polar  feas ; but  we  can  form  no  better  idea  of  the 
inland  places  of  thofe  difmal  regions,  than  to 
compare  them  to  the  higheft  terreftrial  moun- 
tains we  luiow  of ; and  by  refle6ling,  that  addi- 
tional ftrata  of  fnow  are  frequently  lodged  above 
one  another  every  year  ; and  from  thefe  conlide- 
rations,  we  may  alTuredly  conclude,  that  the 
height  of  thefe  mountains,  or  in  other  words, 
that  the  depth  of  the  frozen  fnow  muft  be  very 
great.  It  appears  to  me  more  than  probable, 
that  there  may  be  in  thofe  regions  a depth  of  fe- 
veral  miles  of  frozen  fnow  in  fome  inland  places 
at  a diftance  from  confiderable  open  feas.  We 
cannot  fuppofe  it  lefs  than  feveral  miles  in  depth,, 
when  we  refle£l;  upon  the  vaft  quantity  of  fnow 
that  falls  every  year  in  thofe  regions,  and  that 
none  of  it  melts  in  places  remote  from  the  fea. 
There  may  be  a partial  thaw  at  fome  chance 
times  for  a fhort  fpace  of  time  upon  the  coaflis  of 
confiderable  feas  5 but  far  from  the  coaft,  the 
greateft  heat  that  can  happen  will  have  no  far- 
ther effecEl  than  to  raife  a cloud  for  an  hour  or 
two,  which  will  produce  a fhower  of  fleet  or 
fnow  ; and  as  foon  as  the  whole  horizon  is  over-  - 
caft,  the  froft  will  return,  and  the  former  fhort  re- 
laxation will  only  tend  to  harden  the  general 
mafs,  and  make  it  more  impenetrable. 
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I have  hinted  before,  that  there  is  an  exa(3: 
coincidence,  agreement,  and  correfpondence,  in 
all  tile  parts  of  nature,  which  throws  light  upon 
the  feveral  parts,  and  enables  us  to  perceive,  that 
they  mutually  explain  and  illuftrate  one  another, 
which  makes  natural  hillory  a pleafant  and  a 
profitable  ftudy.  ' ’ 

I have  given  fome  inftances  of  this  beautiful 
correfpondence  and  agreement  in  the  feveral 
parts  of  nature  ; and  I advance  what  I have  faid 
about  the  polar  mountains  of  ice  and  frozen 
fnow,  as  another  remarkable  mftance.  Millions 
of  acres  of  new  land  are  formed  from  the  fpoils  of 
idle  mountains  in  numberlefs  places  upon  the  bor- 
ders of  the  ocean,  and  by  filling  up  inland  lakes 
and  marlhes  all  round  the  globe.  The  quantity 
of  water  which  at  firfl;  occupied  thofe  maritime 
and  inland  places  mull  have  been  iinmenfe;  and 
there  are  millions  of  acres  of  ice  and  frozen  fnow 
in  the  polar  regions,  and  upon  the  fummits  of 
the  higheft  mountains,  the  extent  and  depth  of 
which  we  cannot  afcertain  j but  it  is  all  water,  and 
the  quantity  is  immenfe.  The  new  land  formed 
by  the  fediment  of  the.  rivers  had  a beginning, 
increafed  gradually,  and  is  ftill  increafing  in  fome 
flow  degree.  The  accumulated  ice  and  frozen 
fnow  had  alfo  a beginning,  increafed  by  degrees, 
and  is  Hill  increafing ; fo  that  as  the  water  is 
propelled  back  from  the  fhores,  by  the  increafe 
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of  land  from  the  flime  of  the  rivers,  a proportionr 
able  quantity  falls  annually  in  form  of  fnow  in 
the  polar  regions,  &c.  where  it  is  frozen  and  de- 
tained, and  by  thefe  means  a perfea;  equilibrium 
is  preferved  ; and  therefore,  the  furface  of  the 
ocean  is  exadby  of  the  fame  height  now  as  it  was 
three  or  four  thoufand  years  ago,  which  is  abfo- 
lutely  necelTary  for  navigation,'  and  for  many 
other  purpofes.  Was  the  furface  of  the  fea  to 
fall  lower,  as  many  have  aiferted,  our  rivers 
would  all  become  ufelefs  for  navigation,  as  we 
could  not  enter  them  from  the  fea.  It  would,  in 
that  cafe,  be  always  like  our  ebb  tides,  when 
fhallow  water,  and  a ftrong  current,  prevents  any 
veffel  from  entering  the  rivers. 

On  the  other  hand,  was  the  furface  of  the  fea 
to  rife  higher  in  proportion  as  the  water  propel- 
led back  from  the  fliore  into  lefs  extent  of  fur- 
face, and  as  more  water  has  been  poured  into  it 
from  the  lakes  and  marfhes  which  have  been  fill- 
ed up,  then  we  fhould,  in  a great  meafure,  have 
been  deprived  of  the  benefit  of  the  increafe  of  fo 
much  new  land ; as  the  fea,  by  rifing  fo  much 
higher,  would  overflow  a confiderable  part  of  it, 
and  of  our  original  valleys.  In  this  cafe,  we 
Ihould  hear  daily  of  nothing  but  inundations,  the 
fea  breaking  over  its  former  boundaries,  and  de- 
luging  one  part  of  the  world  after  another,  until 
lafl;  all  our  belgias,  deltas,  carfes,  and  low 
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iflands,  would  be  laid  under  water.  But  matters 
are  much  better  ordered  by  omnlfcient  wifdom 
for  the  general  good.  The  fuperfluous  water  is 
lodged  at  the  poles,  and  upon  the  fummits  of 
the  mountains,  where  it  accumulates  gradually, 
in  exadt  proportion  as  new  land  increafes. 
Thus,  we  fee  that  there  is  an  immenfe  magazine 
of  water  flowed  out  of  our  way  at  the  poles, 
and  upon  the  high  mountains,  in  fituations  too 
cold  for  the  habitation  of  man  or  bead,  where 
it  is  piled  up  upon  the  dry  land  ii^  the  form  of 
ice  and  frozen  fnow,  which  has  been  accumulat- 
ing from  the  earlieft  ages  after  the  flood,  and 
the  depth  of  the  mafles  are  fllll  increafing.  I'his 
metamorphofed  liquid  is  heaped  upon  the  high- 
eft  mountains,  even  under  the  ardent  funs  of  the 
torrid  zone.  The  Cordilleras,  and  the  Andes 
in  South  America,  are  allowed  to  be  the  higheft 
mountains  in  the  world,  and  thefe  are  for  ever 
covered  with  fnow.  Neither  the  extent  nor 
depth  of  the  polar  regions  can  be  afcertairied,  be- 
caufe  we  cannot  explore  thofe  difmal  regions  j 
but  we  can  go  round  the  bafe  of  the  Cordilleras, 
and  other  high  mountains,  in  the  torrid  and  tem- 
perate diviflons  of  the  earth,  which  may  enable 
us  to  compute  the  extent  of  the  fnow  in  thefe 
quartei  s of  the  world  y but  it  is  out  of  out  power 
to  find  its  altitude  or  depth,  becaufe  we  cannot 
afcend  the  fummits  of  many  of  them,  in  order  to 
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examine  circumftances.  Not  only  the  fum- 
mits,  bat  the  upper  regions  alfo,  and  the  hol- 
low divifions  of  the  Cordilleras,  and  other  high 
mountains,  are  filled  with  fnow.  All  the  upper 
regions  of  very  high  mountains  are  fo  extremely 
cold,  even  under  the  perpendicular  rays  of  the 
fun,  that  neither  animal  nor  vegetable  can  live 
there.  All  the  upper  glens  and  concavities  of 
fuch  mountains  are  filled  up  to  a level  with  the 
fummits,  upon  which  an  immenfe  quantity  is 
piled  ; but  to  what  height  above  the  fummits,  it 
is  impoifible  for  us  to  know.  The  upper  regions 
of  the  Cordilleras  are  perpetually  immerfed  and 
concealed  in  the  gloom  of  thick  and  impenetrable 
clouds,  which  generally  hang  pretty  low  down  ; 

, and  although  thefe  clouds  frequently  rife  up  fo 
high  as  to  difcover  the  regions  of  fnow,  yet  the 
fummits  are  feldom  or  never  feen ; but  if  it 
happens  in  fome  remarkably  clear  day,  that  the 
clouds  are  entirely  difperfed,  yet  the  fummits  of 
the  mountains  are  fo  extraordinarily  high,  and  fo 
far  removed  from  the  view  of  man,  that  perhaps 
they  are  not  diftinguifhable  from  the  apparent 
void  of  the  /etherial  regions  ; and  therefore,  we 
have  no  way  of  computing  the  height  or  depth 
of  the  elevated  fnow  in  the  torrid  zone,  nor  of ' 
either  the  extent  or  depth  in  the  polar  regions. 

The  only  fare  data  that  we  have, — the  only 
means  that  is  left  us,  by  which  to  judge  of  the 
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quantity  of  ice  and  fnow  that  is  lodged  in  thefe 
regions,  is  to  compare  it  in  idea  with  the  quan- 
tity of  water  which  has  been  propelled  from  the 
margin  of  the  fea,  from  the  mouths  of  rivers, 
and  from  lakes  and  raarlhes  where  new  land 
has  been  formed,  as  the  one  will  exactly  corre- 
fpond  with  the  other.  But  I need  not  infill  up- 
on this  topic. 

I have,  in  my  rullic  manner,  produced  fuch 
inftances  as  will  throw  fulEcient  light  upon  the 
fubjedl  to  eltabiilh  the  fadf,  and  to  prove  it  to 
the  cleared:  demonflration  j and  the  truth  of  this 
part  of  natural  hiftory  is  a further  proof  of  a po- 
rtion, which  has  been  often  recognized  in  thefe 
papers,  viz.  that  all  things  work  together  for 
the  general  good,  in  the  oeconomy  of  the  uni- 
verfe,  to  accomplifh  the  wife  and  benevolent  in- 
tentions of  Providence  ; and  when  we  can  dif- 
cern  the  clear  demo  nitrations  of  confummate 
wifdom  and  benevolence  lliining  brightly  in  all 
parts  of  nature,  then  phyfics  or  natural  philofo- 
phy  becomes  the  moll  delightful  of  all  human 
dudies. 

We  have  now  finilhed  thefe  difquifitions,  and 
the  refult  of  them  is  a clear  demonllration,  that 
America  was  at  firll  accelTible  by  land  ; but  that 
the  palTage  was  foon  Ihut  up  by  great  falls  of 
Ihow,  which  in  a Ihort  time  was  frozen  fo  hard, 
that  it  has  never  fjnce  been  dilTolved  j and  that 
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this  fnow  has  been  accurnulatlng  for  about  fouf 
thoufand  years  paft  ; that  the  quantity  of  water 
which  is  congealed  in  ice  and  fnow  in  the  polar 
regions,  and  upon  the  fummits  of  high  moun- 
tains, is  immenfely  great ; and  }xt,  nctwithlfland- 
ing  the  greatnefs  of  the  quantity  of  the  Water  thus 
lodged,  the  furface  of  the ‘ocean  is  not  fallen 
lower  by  the  lofs  of  it,  but  is  now  exactly  the 
fame  height  as  it  was  four  thoufand  years  ago ; 
the  fpaces  which  at  firft  contained  thefe  immenfe 
quantities  of  water  being  gradually  filled  up,  and 
occupied  by  new  land  formed  of  the  fiime  of  the 
rivers,  which  new  land  has  been  made  upon  the 
borders,  and  in  the  bays  of  the  Tea,  at  the  mouths 
of  rivers,  and  in  making  inland  valleys  and  plains^ 
where  lakes  and  marfhes  had  been  before,  which 
keeps  the  furface  of  the  fea  always  at  the  fame 
height : And  when  this  fubjeft  is  examined,  there 
will  be  found  an  exadl  agreement  and  correfpon- 
dence  between  the  quantity  of  water,  which  had 
been  evaporated  and  congealed  in  ice  and  fnowj 
to  prevent  its  running  down  again,  and  the  extent 
and  depth  of  new  land,  which  has  been  made  in 
all  parts  of  the  earth. 

Before  I finally  difmifs  this  fubjefl,  I wall  ‘beg 
leave  to  offer  a few  interefting  remarks  about  new- 
formed  flimy  land,  and  then  I will  conclude,  by 
fiiggefting  fome  praftical  obfervations  and  im- 
provements, with  a view  of  making  fuch  new 
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•land  more  falubrious,  and  of  more  ufe  to  the  In* 
terefts  of  fociety  and  commerce  in  all  parts  of  the 
world. 

It  is  generally  known  to  all  philofophers  and 
naturalifts,  that  fwamps,  moralfes,  and  llimy  lands 
emit  crude,  putrid,  and  noxious  vapours,  which 
prove  fatal  to  the  health  and  longevity  of  man, 
and  likewife  of  feveral  other  animals ; and  there 
is  not  the  lead  ground  to  fufpeft  the  truth  of  this 
pofition.  The  humid  putrified' vapours  of  fuch 
places  teem  with  myriads,  with  clouds  of  various 
anUnalcuU,  which  are  the  fource  and  feeds  of  pef- 
tilential  difeafes  ; and  thefe  fometimes  prove  fo 
malignant  and  deftru£live,  as  to  fweep  away  al- 
moft  all  the  human  race  off  the  face  of  the  adja- 
cent countries  ; and  even  when  mildefl:,  they  are 
greatly  thinned  ; and  thofe  who  furvive  in  fuch 
unhappy  regions  of  the  earth,  feldom  enjoy  a vi- 
gorous date  of  health,  but  pine  away  under  the 
pernicious  effeds  of  fo  bad  a climate  and  at- 
molpherc.  Perhaps,  fuch  llimy  new  formed 
lands,  and  the  extenlive  moralfes  which  are  made 
by  the  overflowing  and  dagnations  of  great  rivers, 
with  the  putrid  dampnefs  which  is  generated  in 
the  lhades  of  thick  and  extenfive  woods  in  warm 
climates,  have  had  greater  and  more  general  eflfeds 
upon  the  health  and  longevity  of  the  human  race 
in  all  countries,  and  in  all  ages  of  the  world,  than 
has  been  hitherto  imagined.  It  was  thefe  caufes, 
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joined  to  a change  of  food,  and  the  manner  of 
living  in  general,  diat  gradually  brought  down 
the  longevity  of  the  defeendants  of  Noah,  in  a 
few  generations  after  the  flood,  to  the  prefent 
ftandard. 

Mofes  tells  us,  that  the  inhabitants  of  the  an- 
tediluvian earth  lived  up  to  a very  great  age, 
fome  of  them  up  to  near  a thoufand  years  ; and 
he  alfo  tells  us,  that  there  was  no  rain,  that  is, 
no  heavy  fliowers  in  the  antediluvian  Hate  of  the 
earth  ; but  that  a mifl  arofe,  which  gently  de- 
feended  again,  and  diflTufed  its  humidity  in  fmall 
particles,  which  watered  the  face  of  the  ground 
like  our  mifts  and  dews.  Now,  if  there  was  no 
thick  and  heavy  rain,  like  our  rains,  in  the  antedi- 
luvian ftate  of  things,  of  courfe  the  rivers  and  ri- 
vulets would  not  be  fwelled,  nor  muddied  or  dif- 
coloured,  nor  could  there  be  anv  inundations  of 
the  flats,  to  fpread  the  fiimie,  and  form  ftagnant 
marflies.  A thick  mill:  would  gently  water  the 
plants,  and,  but  fparingly,  the  face  of  the  ground, 
like  our  dews,  which  would  never  aflfeft  the  ri- 
vers in  theleafl:,  nor  hardly  ever  produce  any  run 
upon  the  face  of  the  ground,  excepting  what 
might  fall  from  the  leaves  of  trees,  which  would 
foon  be  abforbed  in  the  arid  foil.  Let  no  man 
laugh  at  this  as  an  improbable  fiftion.  From  the 
influence  of  furrounding  caufes,  which  affefl:  the 
conftitution  of  the  atmofpherc,  it  feldom  or  ne- 
ver 
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ver  rains  in  Egypt;  and  it  certainly  never  rains 
in  the  plains  of  Peru,  in  South  America.  A 
thick  mift  or  a dew  is  all  the  moifture  that  falls 
from  the  atmofphere  in  thefe  countries.  Now, 
why  might  not  the  particular  caufes,  which  pre- 
vent the  fall  of  rain  in  fome  few  countries  in  the 
poll-diluvian  earth,  prevail  over  all  the  countries 
which  were  inhabited  before  the  flood  ? We  fre- 
quently fee  fuch  mills  as  prove  refrelhing  to  the 
grafs  and  other  plants  and  vegetables ; but  we  al- 
fo  fee,  that  they  have  not  the  lead  tendency  to 
fwell  or  affed  either  river*  or  rivulet.  There  is 
a confiderable  condenfation  of  fuch  mills  upon 
the  leaves  of  trees,  and  upon  the  mountains  and 
higher  grounds,  in  which  places  the  water  gently 
and  leifurely  finks  into  the  earth  to  fupply  and 
maintain  the  living  fprings,  which  are  always 
pure  and  undillurbed,  till  rain  comes  to  fwell  the 
currents,  and  walh  away  the  foil.  The  antedilu- 
vian mills  could  only  produce  fcanty  fprings, 
which  would  colled  into  fmall  rivers,  and  thefe" 
would  for  ever.glide  gently  along,  limpid,  fmooth, 
and  undillurbed  to  the  ocean ; and,  of  confe-  ’ 
quence,  no  new  land  could  be  made  in  the  ante- 
diluvian earth.  There  was  then  no  fwelling  nor 
overflowing  of  water,  and,  of  courfe,  the  atmof- 
phere would  not  be  fuddenly  over- charged  with 
cxceffive  humidity,  nor  with  crude  and  pellilen- 
tial  vapours.  Such  a conllitution  of  the  elements  , 
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would  produce  an  equable  and  falubrious  atmof- 
phere,  undiflurbed  by  violent  ftorms,  and  fudden 
changes  from  heat  to  cold,  &c. 

Trees  and  flirubs  thus  watered,  and  growing 
in  fuch  an  equable  and  conftant  temperature  of 
the  air,  would  produce  plentiful  crops  of  whole- 
fome  well-ripened  fruits.  But  this  mode  of  wa- 
tering the  ground  was  but  very  ill  adapted  to 
agriculture  in  general.  Such  fcanty  fupplies  were 
very  difproportionate  to  the  demands  of  a thirfty 
foil,  and  could  never  give  eafe  and  fuccefs  in  til- 
ling the  ground  for  crops  of  corn  and  roots.  See. 
After  the  mofl  copious  dews,  the  lighter  foils 
would  remain  quite  too  dry  to  produce  plentiful 
crops,  and  the  ftiff  and  ftronger  foils  would  be  fo 
very  hard  and  bound,  that  they  could  not  be 
worked  without  the  greateft  difficulty  ; and  when 
worked,  they  would  not  produce  much  without 
rain.  ^ In  fhort,  without  ffiowers  of  rain,  fuch  as 
we  are  bleffed  with  in  fummer,  to  foften,  melio- 
rate, and  fertilize  the  foil,  comparative  fterility 
would  continually  diftrefs  and  fruflrate  the  hopes 
of  the  hufbandman  ; and  this  was  really  the  cafe  ; 
for  we  are  told  that  the  earth  was  doomed  to 
fterility,  to  produce  “ thorns  and  thiftles  and, 
' when  tilled,  ffie  was  not  to  yield  her  ftrength. 
Indeed  fhe  could  not,  without  foftening  reffeffiing 
fhowers  of  rain.  The  antediluvian  Patriarchs 
groaned  under  this  curfe  of  the  hardnefs  and  fte- 
rility 
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rility  of  the  earth  ; and  they  had  a promife,  and 
entertained  a full  perfuafion,  that  they  would  be 
relieved  from  this  calamity  by  fome  great  deli- 
verer ; and,  agreeable  to  this  hope,  when  Noah 
was  born,  they  had  a ftrong  prefentimeht  that 
he  was  the  deftincd  perfon  who  was  to  bring 
about  the  happy  revolution  which  they  expected ; 
for  they  faid,  “ This  fame  lhall  comfort  us  con- 
cerning our  work  and  the  toil  of  our  hands,  be- 
caufe  of  the  ground  which  the  Lord  hath  curf- 
ed.”  But  they  were  greatly  miftaken  with  re- 
fpedt  to  the  kind  and  manner  of  the  deliverance ; 
for  when  it  was  offered  them,  it  appeared  worfe 
than  the  calamity  itfelf,  and  none  would  accept 
of  it  but  Noah  and  his  family.  In  this  Noah 
was  an  eminent  type  of  Chrift,  whom  the  Jews 
would  not  accept,  becaufe  he  did  not  appear  in 
worldly  pomp  and  grandeur,  and  propofe  to  de- 
liver them  from  the  Roman  yoke,  and  to  raife 
the  Jewifh  (late  above  all  the  kingdoms  of  the 
world.  And  the  fame  thing  happens  every  day. 
All  nations  worfhip  the  god  of  wealth  and  of 
worldly  grandeur.  But,  however  flubborn  and 
ungrateful  the  antediluvian  earth  might  prove 
to  the  labours  of  agriculture,  yet  a pure,  ferene, 
and  equable  atmofphere,  with  a diet  of  milk  and 
vegetables,  and  the  purefl  ftreams  to  drink,  pro- 
mifes  health  and  long  life,  undiflurbed  by  malig- 
nant difeafes  and  excruciating  pains.  In  the  bcr 
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ginning  of  the  poft-diluvian  ftate  of  fociety,  there 
was  at  firfl  but  eight  perfons  in  the  whole  world, 
and  thefe  could,  and  undoubtedly  they  did,  chufe 
a lituation  as  like  the.  old  world  as  they 'could 
find,  where  they  would  enjoy  pure  air  and  water, 
remote  from  the  ftagnations  of  morafies,  and  the 
flimy  mouths  of  great  rivers.  It  is  recorded, 
that  Noah’s  Ark  grounded  upon  the  mountain  of 
Ararat,  which  is  generally  fuppofed  to  be  a high 
mountain  of  Armenia.  The  country  of  Armenia 
is  in  general  either  mountainous  or  hilly,  and  the 
hilly  parts  of  that  country  abound  in  rivulets, 
and  the  fmall  hills  and  valleys  are  exceedingly 
pleafant,  healthy,  and  fruitful.  Noah  and  his  fons 
would  fettle  for  fome  time  in  this  delightful  and 
healthy  fituation,  where  he  would  always  breathe 
a pure  falubrious  atmofphere,  remote  from  the 
rank  exhalations  of  the  plains  and  humid  nroraf- 
fes,  and  from  the  flime,  which  would  be  lodged  in 
vaft  quantity  by  great  rivers.  It  is  alfo  record- 
ed, that  immediately  after  the  fubfidence  of  the 
univerfal  deluge,  “ Noah  began  to  be  an  huf- 
bandman,”  and  it  was  neceflary  that  h^  fhould. 
It  deferves  to  be  remarked,  that  this  ancient  Pa- 
triarch always  approved  himfelf  a worthy  man, 
and  a friend  to  fociety,  by  doing  all  the  good 
that  was  in  his  pov/er  in  every  fituation.  The 
inhabitants  of  the  antediluvian  earth  were  uni- 
verfally  abandoned  to  extreme  and  boifterous 
‘ wickednefs. 
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wickcdnefs.  Oppreffion  and  violence  every  where 
prevailed,  and  then  “ Noah  was  a preacher  of 
righteoufnefs/*  • - 

The  deluge  put  a dreadful  period  to  the  ma- 
tured wickednefs  of  the  old  world.  The  Ark 
was  loaded  with  the  precious  treafures  which  we 
enjoy ; and  it  faved  not  only  the  four  families  of 
Noah  and  his  three  fons,  but  alfo  ail  forts  of 
cattle,  and  all  forts  of  grain  and  feeds,  w^hich 
would  have  perifhed  in  the  waters  of  the  deluge. 
This  was  the  moft  precious  freight  that  ever 
floated  on  the  fea,  a depofituin  committed  to  the 
care  of  Noah,  of  great  confequence  to  the  future 
welfare  of  the  world.  The  various  grains  and 
other  feeds  were  all  committed  to  a grateful  foil, 
after  it  had  been  cultivated  and  prepared  by 
Noah  and  his  fons  j and  the  produce  of  his  firft 
harveft  would  give  plenty  and  variety  of  food. 
The  various  produflions  of  a fruitful  country, 
which  was  now  well  watered  and  refrefhed  with 
plenteous  fhowers  of  rain,  would  foon  multiply 
exceedingly  ; and  this  plenty  and  variety  of  all 
things  would  cut  oft  all  fhadow  of  pretence  for 
future  oppreffion  and  violence  ; and  thus  Noah 
laid  the  foundation  of  the  virtue  and  httppinefs  of 
the  new  world  in  general  profperity,  and  the  en- 
joyment of  plenty  and  variety  of  all  the  necefla- 
ries  and  comforts  of  life,  as  the  fruit  and  the  re- 
ward of  induftry. 
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It  is  to  be  fuppofed,  that  Noah  and  his  defcen- 
dants  would  live  contiguous  for  fome  time  among 
the  limpid  fprings  in  the  dry  foil  and  pure  air  of 
the  hilly  country  of  Armenia  ; and  it  is  alfo  to  be 
fuppofed,  that,  for  fome  confiderable  length  of 
time,  they  would  lead  a life  fomething  fimilar  to 
what  they  had  been  bred  with  in  the  old  world. 
They  had  plenty  of  milk  arid  vegetables,  with 
the  belt  of  fruits  and  pureft  water  to  furnilh  the 
fame  fort  of  food,  which  would  have  very  power- 
ful effefls  in  preferving  health  and  lengthening 
out  their  lives  ; and  the  Jiamina  or  anciently  good 
habit  of  body  which  they  brought  with  them, 
and  ftill  enjoyed,  as  yet  not  much  affefted  by  any 
viciflitudcs  or  fhocks  of  the  poft-diluvian  ftate  of 
the  earth,  and  conftitution  of  the  air,  would  alfo 
have  a very  great  influence  upon  the  longevity  of 
the  fir  ft  defcendants  of  Noah  ; and  we  are  told 
that  many  of  them  lived  to  a great  age.  But 
their  lives  were  foon  fhbrtened  when  they  came 
down  to  the  flimy  plains  and  humid  marflies  of 
Shinar,  Egypt,  &c. 

When  the  defcendants  of  Noah  were  confider- 
ably  increafed  in  the  countries  of  Ararat,  the 
good  Patriarch  would  begin  to  fend  out  colonies 
firft  to  the  land  of  Shinar  or  Babylonia,  to  Egypt, 
Syria,  and  Mefopotamia,  well  knowing  that  the 
whole  earth  was  to  be  peopled  by  his  pofterity. 

Some 
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Same  Imagine  that  Noah  finally  fettled  In  Chi* 
na  after  the  deluge,  which  1 think  very  probable. 

It  has  been  the  univerfal  experience  of  all  ages 
and  countries,  that  great  profperity  and  fulnefs  of 
all  things  produce  idlenefsj  and  idlenefs  a con- 
tempt of  order,  and  the-  regulations  of  focietyi 
Many  of  the  yoiing  bucks  of  the  early  ages 
would  commence  hunters,  and  hunting  is  the 
nurfe  and  alternative  of  war.  Thefe  hunters 
Would  poffefs  themfelves  of  extenfive  territories 
for  the  convenience  of  the  chace,  and  the  antedi- 
luvian violence  Would  begin  to  make  its  appear- 
ance again.  Nimrod  very  foon  began  to  be  a 
mighty  hunter,  and  a mighty  conqueror  of  exten- 
five countries,  oiit  of  which  he  chafed  the  former 
peaceable  inhabitants  ; “ and  the  beginning  of 
his  kingdom  was  Babel;  and  Erech,  and  Accad, 
and  Calneb,  in  the  land  of  Shinar.“  A father  of 
virtuous  fenfibility,  who  has  deVoted  his  whole 
life  for  the  good  of  his  family,  cannot  live  happy 
"with  vicious  and  difobedient  children.  A Worthy 
and  aged  prince,  who  has  conftantly  aimed  at  the 
'good  of  his  people  during  a long  reign,  cannot 
brook  the  total  lofs  of  his  authority.  When  the 
defeendants  of  Noah  began  to  defpife  and  break 
through  his  good  regulations  of  fociety  and  go- 
vernment, he  might  feleft  a few  6f  the  moft  vir- 
tuous and  docile,  and  feparate  himfelf  and  his 
fmall  company  from  the  wickednefs  of  the  mul- 
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titude,  which  he  could  no  longer  controul ; and 
he  might  travel  eaftward  until  he  arrived  in  Chi-* 
na,  in  order  to  be  far  enough  from  the  wicked*^ 
ncfs  and  violence  of  the  reft  of  his  defccndants* 
Noah  was  not  the  only  father  whofe  foul  has  been 
vexed  at  the  diforders  of  his  family,  and  filled  al- 
ternately  with  indignation  and  grief  at  their 
wickednefs ! 

“ Noah  began  to  be  an  hufbandman,”  but  his 
grand-children  began  to  be  mighty  hunters  and 
oppreflbrs  of  men,  which  fcenes  of  violence  Noah 
could  neither  fuffer  nor  remedy  ; and,  therefore, 
he  went  as  far  as  he  could  out  of  the  fight  and 
knowledge  of  the  very  fame  evils  which  had  pro- 
cured the  deftru£tion  of  the  old  world,  and  fet- 
tled in  China,  where  he  had  to  begin  the  world 
anew  in  his  old  age.  Noah  would  confidcr  it  as 
a heavy  calamity  to  be  forced  at  that  age  to  wan- 
der from  a people,  for  whofe  happinefs  he  had 
done  fo  much  ; but  we  can  feldom  difccrn  the 
good  intentions  of  Providence  in  our  feverc  af- 
fiiftions.  ’ 

Noah  was  now  going  to  found  the  moft  in- 
duftrious,  the  bell  cultivated^  the  moft  dur- 
able, and  moft  populous  empire  in  the  world. 
The  inftitutions  of  the  laws  of  China  feem  to 
have  been  founded  in  agriculture  as  a broad  and 
folid  bafis,  upon  which  that  extraordinary  empire 
was  to  be  raifed,  and  to  flourilh  through  a length 
of  ages,  in  fpite  of  all  the  viciffitudes  and  fliocks 

of 
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of  time,  and  of  barbarous  conquerors.  Agricul- 
ture is  no  where  honoured  as  in  China,  where 
the  Emperor  himfelf  plows  the  ground,  from 
which  we  receive  plenty  of  food,  and  all  forts  of 
neceifaries.  Like  a good  and  virtuous  father,  he 
gives  this  bed:  precept  and  example  to  his  chiL 
dren  ; and  there  never  was  a period  in  the  annals 
of  the  Chinefe  hiftory,  nor  in  the  former  ages  of 
tradition,  when  it  was  not  the  cuftom  for  the 
Emperor  to  hold  the  plough.  No  doubt  but  this 
was  at  firft;  an  unavoidable  condition  of  the  dig? 
nity,  that  the  firft  in  power  fhould  be  firft  in  in- 
duftry,  and  then  the  ruler  of  the  people  was  al- 
ways the  beft  ploughman ; and  though,  in  after 
times,  when  they  became  great  and  wealthy,  they 
began  to  relax,  and  at  laft  he  only  plowed  one 
day  in  the  year,  yet  they  ftill  keep  up  fo  much  of 
the  ancient  cuftom,  'as  makes  hufbandry  more  re- 
putable, and  in  higher  efteem  there,  than  in  any 
country  in  the  world ; and,  of  confequence, 
China  is  far  better  cultivated,  more  fruitful,  ^nd 
more  populous  and  wealthy,  than  any  other  coun- 
try upon  the  face  of  the  earth.  This  is  the  fruit 
of  the  plans  of  profperity  and  happinefs  which 
Noah  laid  in  his  oW  age,  which  at  laft  proved 
fuccefsful. 

In  that  ftate  of  induftry  and  plenty,  which  was 
at  firft  eftablifhed  in  China,  the  human  race,  and 
all  the  ufeful  animals,  would  be  as  fruitful  as  their 

well 
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'ft'cU  cultivated  country jando  -of  oonfequencej  po- 
pulation would  make  quick  advances. 

“ Noah  lived  three  hundred  and  fifty  years 
after  the  flood  fo  that  he  had  time  enough  to 
lay  the  foundation,  and  to  complete  the  wife  infti- 
tutions  of  the  Chinefe  government,  fuppofmg 
him  to  Kve  in  China  only  the  one  half  of  that  pe- 
riod of  time.  But  human  perfeftion  is  never 
complete,  and  but  of  fliort  duration.  The  feeds 
of  evil  are  always  in  our  heartSj  and  they  always 
fpring  up  quickly  in  the  luxurious  foil  of  profpe- 
rity.  The  beft  laws  and  wifefl;  regulations  of 
fociety  cannot  prevent  fome  from  tranfgrefling 
them.  Many  of  thofe  who  are  brought  "up  in 
fulnefs,  and  carefully  nurfed  in  the  lap  of  prpfpe- 
rity,  feel  a fort  of  felf-fufficiency,  and  a diflblute 
inclination  to  throw  ipff  the  yoke  of  legal  re- 
llraint  ^d  obedience  to  ufeful  and  lalutary  rules  j 
and  as  fuch  would  fee  room  enough,  and  had  no 
experience  nor  idea  of  difficulties,  fome  of  thefe 
young  bloods  of  China  would  foon  fet  up  for 
themfelves,  in  a full  perfuaflon  of  arriving  at  emi- 
nence, perhaps  at  empire,  without  being  confined 
in  the  trammels  of  ftrid  regulations  ; and  they 
would  eafily-perfuade  others  to  be  the  compani- 
ons of  their  adventurous  rafhnefs.  But  as  thefe 
* 

would  carry  the  fame  fpirit  of  licentioufnefs,  and 
feeds  of  diforder,  along  with  them  wherever  they 
there  was  but  fmall  'hope  of  their  fuccefs 
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In  founding  ufeful  colonies,  and  eftablifhing  in- . 
duftrious  and  well  regulated  focieties.  Thefe 
were  already  tired  of  the  patient  and  orderly  oc- 
cupations of  tilling  the  ground  ; and,  therefore, 
they  would  foon  commence  the  favage  or  fylvan 
lifo  of  hunting  and  fiihing,  and  feeding  a few 
cattle  j and  many  of  them  would  idly  roam  about 
in  fearch  of  fuch  fpontaneous  fruits  as  the  woods 
afforded  them.  This  clafs  of  people  would  de- 
generate by  degrees  into  abfolute  rufticity  and 
barbarifm,  and  their  immediate  offspring  would 
he  taught  nothing  in  the  world  but  the  ufe  of  the 
bow  and  of  the  club.  This  is  the  origin  of  the 
hordes  of  wandering  Tartars,  and  even  of  the 
Americans,  who  defcended  from  the  north-eaflern. 
Tartars  j and  this  may  fufBciendy  account  for  the 
profound  agnorance  and  barbarous  (late  of  all  the 
aboriginal  fylvan  tribes,  ^who  live  by  hunting  and 
fifhing. 

Our  modern  philofophers  may  make  a pa- 
rade of  their  learning  and  ingenuity,  as  long  as 
they  pleafe,  in  building  the  fcale  or  gradation  of 
tlie  advances  of  man  from  the  favage  to  the  civi- 
lized date,  but  it  is  all  in  their  -own  imaginations 
and  fyftems  ; for  man  by  nature  never  advance^ 
one  flep  towards  a civilized  date  of  fociety  and 
indudry  ; on  the  contrary,  untutored  man,  of 
himfclf,  goes  backwards,  and  degenerates  from  the 
civil  to  the  favage  date.  The  Tartars  laid  the 
foundation  of  their  perpetual  hordes  in  idlenefs, 
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ignorance,  and  favage  rufticity ; and  they  have 
never  tilled  the  ground,  nor  fought  after  any  ufe- 
ful  knowledge,  though  they  know  well  enough 
where  to  find  it,  being  furrounded  by  civilized 
nations. 

It  is  a curious  amufement  to  trace  out  the  fe- 
dulous  labours  of  a number  of  modern  philofo- 
phers,  carefully  following  one  another’s  footfleps 
in  difeovering  the  origin  of  Man,  like  the  mon- 
key in  the  woods,  and  gradually  leading  him  by 
very  flow  degrees  from  the  favage  or  fylvan  ftate  tQ 
the  civilized,  when  there  is  no  fuch  thing  in  na- 
ture. What  a world  of  knowledge,  penetration, 
and  judgment  they  difeover,  in  tracing  out  and 
deferibing  a mock  hiflory  of  what  never  happen- 
ed in  the  world,  nor  ever  will ! Man,  in  a fa- 
vage ftate,  never,  of  himfelf,  advances  one  ftep  to- 
wards the  civilized,  nor  never  will,  without  fome 
remarkable  revolution,  or  the  application  of  fome 
powerful  external  fpring  or  impulfe,  to  perfuade 
or  force  him  to  a change  of  life ; and  I believe 
it  muft  be  force.  Much  perfuafion  and  force 
have  been  employed  to  reform  the  favages  of  ma- 
ny countries ; but  it  has  always  been  experi- 
enced, that  fo  foon  as  the  force  of  the  impulfe 
was  removed,  which  excited  any  of  them  to  an 
apparent  compliance  with  the  rules  of  fociety, 
whenever  the  fpring  was  relaxed,  they  always 
returned  immediately  to  the  favage  ftate  and  fa- 
vage 


( 455  ) 


vage  life.  The  various  tribes  or  wandering 
hordes  of  Tartars,  poffefs  an  immenfely  exten- 
five  country  of  feveral  thoufand  miles  in  length 
from  eaft  to  weft,  and  of  very  great  breadth, 
all  of  it  fituated  in  the  northern  temperate  zone  * 
yet  thofe  vaft  regions  of  the  earth  have  never 
been  cultivated.  Though  the  Tartars  have  as 
rich  and  fertile  foils,  and  as  fitie  climates  as  any 
in  the  world,  thefe  fine  countries  have  never  been 
difturbed  by  the  plough  nor  the  fpade.  So  far 
ate  thefe  hereditary  barbarians  fronl  any  advan- 
ces towards  a civilized  ftate  of  improvement  and 
induftry,  that  they,  burn  the  luxuriant  crops  of 
grafs  olF  their  fertile  plains,  when  it  begins  to 
wither  in  the  latter  end  of  fummer ; and  this 
barbarous  favage  prafliice  they  continue  to  this 
day,  becaufe  they  will  not  take  the  trouble  to 
cut  and  preferve  it  for  their  cattle ; and  they 
find  a frefti  growth  in  fpring  from  the  aflies  of 
the  laft  crop,  which  afts  as  a rich  and  powerful 
manure.  * 

The  Tartars  are  now  In  the  fame  favage  ftate 
as  they  were  four^  thoufand  years  ago.  They 
have  frequent  communication  with  the  Chinefe, 
Perfians,  and  other  civilized  nations,  and  know 
their  manner  of  living,  biit  they  like  their  own 
much  better  j and  nothing  in  the  world  could 
perfuade  them  to  change  their  own  cuftoms. 
They  prefer  a piece  cf  horfe’s  flefn,  delicately  pre- 
pared 


( 45^  ) 


pared  by  animal  heat  between  their  own  but* 
tocks  and  the  living  horfe’s  back,  to  the  befi 
cookery  of  their  neighbours.  The  native  Ame- 
ricans derived  their  remote  origin  from  the  north- 
eaft  of  Tartary,  as  was  clearly  proved  above, 
and  they  hill  retain  much  of  their  original  cha- 
rafter.  Neither  precept  nor  example  will  induce 
a North  American  to  fubmit  to  the  civilized  re- 
gulations of  fociety  and  government.  He  always 
prefers  his  own  way  of  life  to  all  Others,  though 
he  is  generally  in  want  of  all  things,  and  fees 
the  plenty  and  variety  of  the  comforts  of  life 
which  the  Europeans  enjoy.  They  hill  remain 
perfefl  Tartars  in  both  continents. 

The  Caffres,  and  all  the  other  favage  tribes  ih 
the  fouth  of  Africa,  are  much  in  the  fame  ftate 
as  the  Tartars  and.  Americans.  None  of  all  thefe 
favage  tribes  advance  one  hep  towards  civiliza* 
tion.  Though  Chinefe,  European,  and  Arabian 
traffickers,  have  been  a long  time  among  the  fa- 
vage hordes  of  Alia,  Africa,  and  America,  yet 
none  of  them  have  been  induced  to  change  their 
hate.  The  civilized  hkve  not  been  able  to  re- 
duce, the  number  of  favages  without  killing  them.- 
But,  on  the  contrary,  the  number  of  favages  have 
been  increafed  in  many  parts  of  the  world  witb- 
in  the  ken  of  hihory.  Several  Arabian  tribesj 
V/ho  have  wandered  into  the  wikis  of  Africa,  have 
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loft  all  marks  of  civilization,  and  are  become  as 
favage  and  barbarous  as  the  Aboriginal  Africans.' 

Our  modern  philofophers  have  really  taken 
the  wrong  fide  of  the  queftion ; as  it  is  evident, 
from  the  annals  of  the  world,  and  from  the  na- 
ture of  things,  that  man  naturally  degenerates, 
and  without  fome  powerful  impulfe  to  propell 
and  force  him  forward,  he  will  never  advance  a 
ftep  towards  civilization. 

He  has  been  accuftomed  to  roam  about  as 
chance  or  inclination  led  him,  in  fearch  of  his 
food  and  of  his  pleafure, — he  has  always  found 
fome  fort  of  fubfiftence  in  this  ftate  and  courfe 
of  life,  and  this  he  likes  beft,  from  cuftom,  ex- 
ample, and  long  habit ; and  therefore,  he  w'ould 
rather  fuffer  death  than  be  always  confined  to 
the  laborious  cares  of  hufbandry,  and  be  bound 
by  the  ftrifl;  regulations  of  fociety.  Eftablifhed 
habits  are  not  eafily  eradicated.  The  civilized 
philofopher  can  hardly  conquer  them  ; how  then 
can  w'e  expeO:  that  the  favage  will  leave  his  old 
habits  which  have  taken  root  for  ages ; and  efpe- 
cially  w^hen  he  has  what  he  thinks  reafon  on  his 
fide,  viz.  the  immemorial  example  and  cuftom  of 
his  anceftors,  who  have  all  of  thern  lived  in  the 
fame  manner. 

The  favage  ftate  is  from  the  beginning  a ftate 
of  degeneracy  from  choice ; and  when  mankind 
from  choice  degenerates  to  the  ftate  of  the  beafts 
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that  pcrifli,  he  never  will  recover  from  it  in 
any  length  of  time,  but  will  degenerate  more 
and  more,  and  his  habits  and  liking  will  take 
deeper  root,  and  increafe  for  cyef.  His  in- 
dolence, his  independence,  ^nd  rpaming  way  of 
life  is  pleafed  with  it,  and  the  example  of  his  an- 
ceftors  confirms  hirn  in  it,  and  he  wih  be  con- 
firmed more  and  niore  to  eternity,  without  fome 
remarkable  revolution, — fonie  mighty  in^pulfe  to 
force  or  captivate  the  mind.  They  like  their 
own  ftate  better  than  any  other,  and  they  glory 
in  it,  and  defpife  the.  Europeans,  and  all  others, 
with  all  their  conveniences  and  regulations  of  fo- 
ciety.  They  plead  with  fpree  of  argunt^^^  ^ 
plaufible  fliew  of  reafon,  in  favour  of  their  own 
way  of  life.  They  call  the  civilized  man  a Have,' 
and  exprefs  the  utmoft  contempt  for  his  variety 
of  food,  his  delicate,  cookery,  and  fplendid  furni- 
ture,  and  fly  from  him,  to  their  woods,  where 
they  follow  their  own  inclinations  ; and  imagine, 
that  they  are  not  miferable,  becaufe  they  have 
no  relilh  for  focial  happinefs,  pn  account  of  their 
powerful  and  unconquerable  averfipn  to  its  rules 
and  labours.  The  Chinefe  i,ndufl;ry,  wealth,  and 
:^lendour,  has  only  attracted  the  attention  of  the 
Tartars  to  rob  them  when  they  were  able,  but 
never  to  follow  their  example. 

The  Negroes  and  Calfres  of  Africa  have  not 
induced  by  any  means  to  lay  down  the  bow 
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iind  take  up  the  fpade,  fince  they  have  had  the 
example  of  European  induftry  and  plenty. 

The  North  Arhericah  Jirovihces  are  well  culti- 
vated ; and  the  favages  are  every  day  in  the  cities 
. villages,  where  they  often  tafte  of  the  variety 
and  plenty  of  food  which  our  people  enjoy  ; and 
they  fee  that  ollr  people  afe  well  cloathed,  well 
Krdged,  and  enjoy  abundance  of  all  things,  but 
example  has  no  elFeft.  ^ 

The  favages  with  joy  return  to  their  woods, 
and  confider  themfelves  free'  men,  the  ohly  dig- 
nified charadler  and  happy  ftate  in  the  world, 
and  they  look  upon  our  people  as  miferable  de^ 
graded  wretches  ; Haves  doomed  to  work  and 
to  obey  the  will  of  another,  which  they  confider 
as  worfe  than  death ; and  the  example  of  near 
two  hundred  years  has  riot  altered  their  opinions 
In  the  leaft. 

How  vain,  then,  and  futile  are  the  fyftems  of 
bur  mod^n  philofophers,  about  the  flow  but 
gradual  advances  of  all  nations  from  the  favage 
to  the  civilised  flate  ! which  notion  is  now  be- 
come a canting  phrafe  among  the  learned,  but 
the  real  pfogrefs  is  retrograde.  Without  line 
upon  line,  precept  upon  precept,--without  con- 
ftant  inflruSion  arid  example,  with  the  care  and 
exertions  of  government  and  police,  man  will 
degenerate  from  the  civilized  to  the  favage  flate* 
of  which  the  banditti  of  all  ages  and  countries  is 
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an  Irrefragable  proof;  but  man,  without  fome 
irrefiftible  impulfe,  never  advances  a ftep  from 
the  favage  to  the  civilized  hate.  But  to  return 
from  this  digreflion. 

When  the  pofterity  of  Noah  were  fo  multi- 
plied as  to  be  able  to  fend  out^many  regular  co- 
lonies, fome  o^  thefe  colonies  would  chufe  to 
fettle  in  rich  plains  upon  the  fertile  banks  of 
great  rivers,  in  the  neighbourhood  of  moralfcB^^ 
and  of  the  flimy  mouths  of  the  rivers,  where,  by 
this  time,  plenty  of  new  land  was  formed.  In 
thefe  fituations  they  would  find  the  lands  eafily 
cultivated,  and  their  crops  would  be  rich  and 
luxuriant,  which  foon  determined  them  to  build 
cities,  to  form  regulated  focieties,  and  at  length 
to  found  empires  in  fuch  places  ; but  they  had 
not.  then  philofophy  nor  experience  enough  to 
perceive  that  they  were  in  the  near  neighbour- 
hood of  death.  As  the  foil  of  thefe  valleys  and 
well  watered  plains  was  rich  and  fertile,  perhaps 
they  would  never  refleft,  that  the  damp  and  pu- 
trid exhalations  of  the  morafles,  and  of  the  flime, 
was  peftilential  to  the  human  frame ; and  yet  it 
is  certain,  that  fuch  fituations  and  countries 
would  grow  worfe  and  worfe  as  new  land  was 
increafed  upon  the  margin  of  the  fea,  and  by 
filling  up  lhallow  lakes  in  the  courfe  of  the  rivers^ 
In  proportion  as  new  land  was  formed-  in  the 
courfe,  and  at  the  mouths  of  the  rivers,  the 
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channels  ot  beds  of  thefe  rivers  would  fill  up,  be 
flraightened,  and  grow  fhallower  in  many  places, 
which  would  occafion  fuch  inundations  in  the 
rainy  feafons,  or  after  the  melting  of  fnow  upon 
the  mountains,  that  many  extenfive  new  formed 
plains  would  be  laid  wholly  under  water ; and 
thefe  inundations  would  increafe  the  evil,  by 
forming  morafles,  and  leaving  a putrid  flime  up- 
on the  face  of  the  ground. 

Thick  and  impenetrable  forefts  would  foon 
overfpread  extenfive  countries  and  -diftrids  in 
the  early  ages  of  the  world  ; which  would  prove 
plenteous  fources  of  putrid  and  unwholefome  va- 
pours. Thefe  multiplied  and  united  caufes  of 
ficknefs  and  difeafe,  would  foon  taint  the  blood, 
and  afifed  the  conftitutions  of  the  inhabitants  of 
the  valleys  and  plains,  to  fuch  a degree  as  to 
fliorten  the  former  period  of  life.  The  inhabi- 
tants of  the  plains  would  intermarry  with  thofe 
of  the  hilly  countries  ; and  thus,  by  frequent 
mixing,  they  would  in  the  courfe  of  time  become 
all  one  mafs.  The  inhabitants  of  populous  cities 
would  foon  grow  wealthy  by  commerce,  and  then 
they  would  learn  the  arts  of  luxury.  The  fimple 
diet  of  their  anceftors  would  then  be  changed  for 
animal  food  and  fermented  liquors.  Thefe  feve- 
ral  caufes  colledively  would,  in  the  courfe  of 
four  or  five  hundred  years  after  the  flood,  make 
a total  change  of  the  conftitution  of  the  body  of 
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man,  and  bring  it  down  to  the  prefent  ftandard 
of  longevity,  which  has  been  very  near  the  fame 
for  more  than  three  thoufand  years  part. 

The  damp,  crude,  and  putrid  foil  upon  the 
humid  plains,  in  the  courfe  of  the  rivers  of  the 
world,  and  at  their  influx  to  the  fed,  is  perhaps 
the  moft  general  and  the  moft  durable  calamity 
that  ever  afflicted  the  human  race  j but  this  great  i 
evil  always  has  been,  and  it  flill  continues  to  be 
their  own  fault.  This  greatefl;  and  moft  general  of 
all  evils  might  have  been  made  the  greateft  good 
in  many  parts  of  the  world.  By  proper  care,  by 
proper  plans  of  improvement,  and  well  direfled 
induftry,  millions  of  acres,  which  really' are  the 
abhorrent  nurferies  of  difeafes,  pain,  and  deaths 
where  their  fqualid  and  peftiferous  armies  are 
muftered,  and  from  whence  they  fpread  over  the 
face  of  the  earth  to  torment  and  confume  the 
children  of  men,  might  have  been  the  happy 
fcenes  of  health,  plenty,  and  vigorous  felicity. 

Had  the  kings  of  armies,  and  governors  of  the 
world,  employed  but  the  twentieth  part  of  the 
people,  and  of  the  treafures  which  they  confum- 
ed  upon  unjuft  and  ufelefs  conqiiefts,  and  upon 
cruel,  capricious,  and  unjuft  wars, — had  they  em- 
ployed them  in  draining  the  moraflfes,  in  thinning 
the  woods,  in  improving  the  beds  and  the  barS 
of  rivers,  in  giving  encouragement  to  agriculture, 
and  improving  the  wafte  lands  of  their  dominions 
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and  governments,  what  a happy  world  would  this 
have  been,  in  comparifon  of  what  it  really  is,  and 
always  has  been,  from  the  earlieft  ages  ! 

Alia  and  Africa  might  have  been  a rich 
and  delightful  garden,  like  China,  fwarming  with 
healthful,  induftrious,  and  well  regulated  focie- 
ties,  and  teeming  with  plenty  and  variety'  for 
their  fubfiftence.  But  man  is  mad,  and  fel- 
dom  ftudies  his  true  interefl:,  or  afts  wdth  juftice 
and  probity.  A capricious  fancy — an  idle  empty 
whim — a trifling  or  malevolent  intention,  takes 
pofleflion  of  the  whole  man,  and  hurries  him  for- 
ward with  impetuofity  to  commit  the  ftrangeft 
ahfurdities,  and  the  mod  horrid  crimes,  through 
the  whole  courfe  of  his  life,  without  looking  back, 
or  alking  himfelf  the  queftion,  what  he  is  about  ? 
What  multitudes  of  armies,  what  miriads  of  the 
human  race,  have  been  led  out  by’^  fuch  fools  and 
-madmen  to  plow  the  main,  or  to  force  their 
way  through  putrid  deferts,  or  ov'er  impalfable 
rocks,  to  be  afterwards  buried  in  the  peftileniial 
camp,  or  in  the  fanguine  field  of  battle! 

How  I honour  and  revere  the  Chinefe  Legif- 
lators — who  have  fliunned  war — who  have  taught 
their  people  the  arts  of  peace — who  have  made 
their  rivers  the  marts  and  the  commercial  roads 
©f  communication  to  all  parts  of  their  valt  em- 
pire—who  have  made  their  cities  work-lhops  and 
granaries,  and  the  whole  face  of  their  extended 
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empire,  at  once  a populous  town,  a fiourifhing 
manufaftory,  a rich  corn  field,  and  a delightful 
garden  ! How  widely  different  are  thefe  wife, 
peaceable,  and  induflrious  leaders  of  mankind 
from  the  mad  and  cruel  mafiers  of  the  world, 
who  have  negleded  agriculture  and  all  the  arts 
of  peace,  but  have  increafed  the  morbid  fens 
with  the  blood  of  their  own,"  and  their  neigh- 
bour’s fubjecls. 

Holland  and  China  are  inftances  in  proof  of 
what  other  marlhy  grounds  might  be  made  ; and 
yet  it  is  aftonifhing  to  refleft  what  prodigious  ex- 
tents of  the  richeft  foil  in  the  univerfe  is  foaking 
in  fetid  moraffes,  or  fermenting  in  the  putrid  fef- 
fefts  of  its  owm  fertility,  and  filling  the  atmof- 
phere  far  and  wide  with  ficknefs,  pain,  and 
death,  which  is  carried  far  upon  the  wings  of 
every  wind. 

It  is  not  eafy  to  conceive  an  adequate  idea  of 
the  prodigious  extent  of  new  land  which  is  form- 
ed in  the  courfe  and  near  the  influx  of  all  the  ri- 
vers of  the  world.  ,If  we  fhould  take  a curfory 
■view  of  the  Rhine,  and  other  rivers,  ■w^hich  have 
produced  the  Netherlands,  of  the  Danube,  and 
other  great  rivers  of  Europe,  we  fliall  find  a ebn- 
Cderable  extent  of  new  land  formed  in  this  leaft: 
quarter  of  the  globe  ; but  •when  we  furvey  the 
Ganges,  Wolga,  Indus,  Ava,  Pegu,  Cambodia, 
Petflio  in  Nankin,  the  Oxus,  Oby,  Euphrates, 
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'llgris,  and  other  great  rivers  of  Afiaj  which  are 
very  numerous,  and  theii  join  to  thefe  the  Nile, 
which  has  produced  moft  of  Lotver  Egypt,  the  Se- 
negal, Guama,  Zair,  Niger,  and  other  great  rivers 
of  Africa,  we  fhall  find  the  quantity  and  exteht 
of  new  land  formed  by  them  upon  the  Old  Con- 
finent  to  be  inimenfei 

Let  us,  in  the  next  place;  cad  our  eyes  over 
die  map  of  America,  and  take  a view  of  the  ri- 
vers Plate,  Amazons,  St  Francis,  Torantis,  and 
other  great  rivers  of  South  America,  and  of  the 
rivers  MilTifippi,  St  Laurence,  Oroonoko,  North 
Colorado,  Silfquehana,  Hudfoh*s,  Charleses,  Dela- 
ware, with  the  other  large  and  very  numerous 
rivers  of  North  America,  alid  we  (hall  be  led  to 
believe,  that  there  is  as  much  new  land  formed  by 
the  fubfidence  of  the  rivers  in  the  New  Continent 
''as  in  the  Old.  Some  of  the  mountains  of  the 
New  Continent  are  much  higher  than  thofe  of  the 
Old ; and  it  is  from  the  mountains  that  all  the 
great  rivers  of  the  world  derive  their  fources  5 
and  it  is  with  the  decompofed  fpoils  of  the  moun- 
tains, and  higher  grounds,  which  the  risers  carry 
down,  that  new  lands  ate  formed.  The  rivers 
of  the  New  Continent  are  as  much  larger  than 
thofe  of  the  Old,  as  the  mountains  are  higher; 
The  renloteft  fource  of  the  river  Plate  is  two  or 
three  thoufand  miles  from  its  influx.  Several  ot 
its  branches  are  prodigious  rivers,  of  which  the 
VoL«  II.  3 N Paraguay 
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Paraguay  is  the  chief.  They  are  collefted  off  the 
furface  of  a vaft  extent  of  country  ; and  when 
they  are  all  joined  together,  the  Plate  is  liker  a 
fea  than  a river,  where  it  falls  into  the  ocean. 
The  river  Amazons  is  ftill  larger  than  the  Plate. 
It  derives  fome  of  its  numerous  fources  from  the 
Cordilleras,  and  fome  of  them  from  the  Andes, 
which  are  the  higheft  ranges  of  mountains  in  the 
w'brld.  This  immenfe  and  magnificent  river  is 
' like  a fpreading  wall-tree,  which  flioots  out  a 
great  number'  of  large  and  ftrong  branches  on 
every  fide.  The  principal  river,  and  moft  of  its 
larger  branches,  traverfe  vaft  and  extenfive  plains, 
w^hich  are  frequently  .laid  under  water  by  the 
united  inundations  of  fo  many  great  rivers  rufh- 
ing  down  from  fuch  lofty  mountains,  fituated  in 
the  moft  rainy  part  'of  the  globe.  The  river  of 
-Amazons  is  faid  to  be  much  above  three  thou- 
faftd  miles  in  length,  to  contain  a great  number 
of  iflands  in  its  courfe,  and  that  it  is  about  a hun- 
dred and  fifty  miles  broad  where  it  joins  the 
ocean. 

The  river  Miffifippi  in  North  America,  though 
not  quite  To  large  as  the  rivers  Plate  and  Ama- 
zons, feems  to  have  a much  longer  courfe  than 
either  of  them,  'and  to  collefl  its  ftreams  off  HfS 
great  an  extent  of  furface  ; but  the  mountains  of 
North  America  are  riot  fo  high  as  ihofe  of  South 
America,  which  is  a very  good  reafon  for  the 
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rivers  not  being  quite  fo  large.  The  remote 
branches  of  the  Miffifippi  derive  their  ftreams 
from  unfrequented  defarts  far  to  the  weft  of  Ca- 
nada, which  have  never  yet  been  thoroughly  ex- 
plored by  any  Europeans,  fo  that  the  real  length 
of  this  great  river  cannot  be  exadly  afcertalned  ; 
but  it  appears  highly  probable,  that  the  length  of 
of  it  from  the  fea  to  the  fource  of  the  furtheft 
branch,  is  not  lefs  than  four  thoufand  miles. 

The  great  river  St  Laurence,  in  North  Ame- 
rica, feems  to  be  under  the  fame  predicament  as 
the  Miffifippi,  with  refpeQ:  to  the  knowledge  and 
diftance  of  its  remoteft  fources,  which  are  fituat- 
ed  fome where  in  difmal  regions  to  the  north- weft 
of  Canada,  little,  or  perhaps  not  all,  frequented 
by  Europeans, 

The  Oroonoko  is  another  vaft  river  of  North 
America,  which  derives  fome  of  its  fources  from 
the  lofty  mountains  which  are  fituated  under 
the  line  between  New  Granada  and  Peru.  We 
are  informed,  that  this  great  river  begins  to  fwell 
in  the  month  of  April,  and  continues  to  increafe 
during  five  months,  when  all  the  fertile  plains  upon 
its  banks  are  laid  under  water.  It  is  very  evi- 
dent, that  the  rainy  feafon  under  the  line,  and  the 
melting  of  the  fnow  by  the  rains,  and  by  the  ad- 
vancing of  the  fun  towards  the  north,  and  return- 
ing fouth  again  over  the  line  during  thefe  months, 

the  caufe  of  thefe  periodical  inundations  j and 
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the  inevitable  refult  or  confequence  of  thefe  floods 
will  be,  that  all  the  plains  and  low  lands  upon  the 
banks  of  this  great  river  will  be  flimy,  marfhy, 
and  unwholefpme,  during  the  greateft  part  of  the 
year,  which  is  a particular  misfortune,  as  molt  of 
the  lands  bordering  upon  the  Oroonoko  are  faid 
to  be  remarkably  fertile. 

From  this  very  curfory  view  of  the  great  ri- 
vers of  the  world,  it  appears  very  evident,  that 
the  quantity  and  extent  of  new  land  gradual- 
ly formed  by  the  fediment  of  the  rivers  filling  up 
lakes,  and  enlarging  the  fiiores  of  the  ocean,  rauft 
be  exceeding  great. 

I am  of  opinion,  that  if  all  the  Deltas,  all  the 
niorafles  and  humid  valleys,  and  other  parcels  of 
new  land,  were  drained  and  improved  to  the  high- 
ell  degree  they  are  capable  of,  they  would  be 
abundantly  fufiicient  to  maintain  as  great  a num- 
ber of  inhabitants  as  there  are  now  upon  the  face 
of  the  earth  j fo  that,  upon  this  fuppofition,  the 
human  race  now  aQually  exifting  upon  the 
whole  face  of  the  earth  rhight  be  doubled,  and 
there  would  be  abundant  provifion  for  them  all ; 
and,  therefore,  if  this  fuppofition  is  founded  in 
truth,  it  merits  ferious  enquiry,  whether  or  not 
the  thing  is  pradicable  ? If  there  are  fuch  immenfe 
tracks  of  the  richeft;  foil  in  the  univerfe  lying 
dormant  and  ufelefs,  what  can  be  more  iaterelt- 
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ir*g  than  to  know  if  it  is  pofllble  to  recover  all 
this  precious  treafure  ? 

Nothing  appears  to  me  more  evident,  than  that 
all  or  moft  of  it  may  be  recovered  and  improved 
to  be  the  moft  valuable  and  moft  commodious 

I 

land  in  the  world  ; and,  moreover,  fuch  improve- 
ments would  bring  health,  plenty,  and  joy  to 
thofe  miferable  regions,  \yhere  ficknefs,  want,  and 
gloomy  melancholy  novy  reign  uncontroulled 
|fom  age  to  age. 

When  fuch  prodigious  tracks  of  land,  in  all 
parts  of  the  world,  have  been  allowed  to  lie  in  a 
marfiiy  and  chaotic  ftate,  hitherto,  breeding  fetid 
and  peftilential  vapours,  it  may  be  thought  by 
fome,  that  fuch  places  are  not  improveable,  other- 
wife  that  fuch  improvements  would  have  been 
accomplifhed  long  ago  ; and,  therefore,  they  will 
think  that  1 have  been  betrayed,  by  a fondnefs  for 
the  marvellous,  to  be  guilty  of  a very  rafh  affer- 
tion.  1.  here  have  been  fuch  great  works  under- 
taken and  accomplifhed  in  ancient  times  in  many 
parts  of  the  world;  thefe  have  been  the  wpn- 
der  of  all  fucceeding  ages  ; and,  therefore,  it  is 
not  to_  be  fuppofed,  that  the  improvements  above 
fuggefted  are  imprafticable,  otherwife  they  would 
have  been  performed,  as  there  have  been  men  of 
genius  and  enterprife  in  all  ages,  and  in  all  coun- 
tries, and  efpecially  in  all  the  parts  of  the  Old 
Continent,  which  were  formerly  enlightened. 
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I will  readily  acknowledge,  that  I have  made  a 
hold  affertion ; but  I will  endeavour  to  prove 
that  it  has  not  been  raih.  Afk  the  Dutch  and 
Chinefe,  efpecially  the  lai^  whether  the  thing  is 
practicable  or  net  ? The  United  Provinces  of  the 
Netherlands  are  entirely  founded  upon  the  flimy 
fediment  of  the  Rhine,  and  other  rivers ; and  the 
whole  empire  of  China  is  like  a w^ell  cultivated 
garden,  without  any  wafte  land  of  any  fort,  tho*  . 
much  of  it  was  at  firft  marfliy  and  llimy,  and 
overflowed  by  the  tides,  which  is  a proof  that  the 
thing  is  practicable. 

Moil  of  the  great  works  that  have  been  per- 
formed in  ancient  times,  were  marks  of  vanity 
and  oftentation,  which  were  raifed  high  above  the 
furface  of  the  ground  for  the  gaze  and  admi- 
ration of  the  world.  The  lift  of  great  and 
ufeful  works,  planned  and  executed  for  the  gene- 
ral good  of  fociety,  is  but  fmall.  Some  little,  it 
muft  be  acknowledged,  has  been  done  in  later 
ages,  by  a few  commercial  nations,  for  the  con- 
venience of  mankind,  and  furtherance  of  naviga- 
tion and  commerce. 

The  reft  of  the  world  prefents  almoft  an  uni- 
verfal  blank,  with  refpeCt  to  great  and  ufeful 
works  for  the  lafting  benefit  of  mankind,  China 
always  excepted.  Great  monuments  of  oftenta- 
tton  are  to  be  met  with  in  many  parts  of  the 
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worlds  which  have  been  celebrated  and  admired 
through  a length  of  feveral  ages. 

As  a further  proof  that  the  above  affertion  is 
not  rafh,  but  reafonable,!  will  fugged  a few  hints 
concerning  the  means  and  methods  how  fuch 
great  and  falutary  advantages  can  be  attained,  as 
to  double  the  means  of  fubfiftence,  and  to  double 
the  health  and  happinefs  of  many  and  extenhve 
regions  of  the  earth ; and,  in  purfuance  of  this 
defign,  I will  begin  with  the  rivers. 

The  fertile  banks  of  great  rivers  have  always 
been  the  delighted  haunts  of  focial  induftry  ; and 
it  is  generally  in  thefe  fituations  that  we  meet 
with  the  arts  and  with  commerce,  plenty  and 
wealth  j but  the  greated  number  of  the  larged 
rivers  in  the  world  are  now  under  the  dominion 
of  the  pedilence,  &c. 

Let  us  deliberate  a little  upon  the  means  of 
driving  thefe  fqualid  enemies  of  the  human  race 
away  from  their  ancient  reign.  If  we  are  friends 
of  mankind,  we  cannot  be  better  employed.  The 
Dutch  and  Chinefe  have  fhown  us  what  banking 
and  fluicing  will  do ; and  their  method  is  fo  well 
known,  that  I will  not  lofe  time  with  it.  But  I 
do  not  approve  of  the  pradtice  of  banking  rivers, 
excepting  only  where  the  tide  is  concerned.  We 
are  obliged  to  raife  banks  to  keep  out  the  tide, 
which  overflow's  fuch  land  near  it,  as  only  ap- 
pears 
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pears  front  under  water  the  greateft  part  of  every 
day. 

It  generally  happens,  I may  almofl:  fay  that  it 
tiniverfally  happens,  that  the  beds  and  banks  of 
great  rivers  are  already  too  high,  efpecially  in  the 
low  plains  and  valleys,  afid  near  their  influx  to 
the  fea  ; and,  therefore,  it  would  be  pfepofterous 
to  raife  them  higher  by  banking,  niotwithftand- 
ing  the  fanflion  of  cuftom.  Where  new  land  is 
formed  by  great  rivers  in  level  plains^  dnd-  neat 
the  thores  of  the  ocean,  the  pfefent  banks^  and 
fometimes  even  the  beds  of  the  rivers,  are  higher 
than  part  of  the  plains,  and  moft  of  the  moraflTesi 
upon  both  fides  of  then! ; andj  therefore,  to  bank 
them  would  be  to  enlarge  the  collateral  lakes 
and  moratfeSj  which  are  fituated'  without  the 
banks,  and  to  prevent  the  water  of  them  from 
returning  at  all  into  the  channel  of  the  rivef' 
again  ; of  cohlequence,-  out  bufinefs  is  to  fihk  the 
bed  of  the  river  ; and  when  the  bed  of  the  rivef 
is  funk  fufficiently  lower  than  it  was  before,  we 
then  facilitate  the  draining  of  the  rhorafles  and 
damp  land  upon  both  fides,  make  it  fit  for  any 
manner  of  culture,  and  infure  the  crops  from 
being  deflroyed  or  hurt  by  future  inundations*- 
Before  we  point  out  the  manner  and  method  of 
deepening  the  beds  of  rivers,  it  is  nccelTary  for  us 
to  examine  adittle  what  fort  of  matter  the  beds 
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<3f  them  are  compofed  of.  In  general,  the  beds 
of  rivers  may  be  divided  into  three  different  forts 
or  fpecies,  viz*  i,  fiich  as  are  fandy  and  flimy  ^ 
2.  fuch  as  are  gravelly  j and  3.  fuch  as  are  rockyi 
Each  of  thefe  divifions  will  require,  in  fome  par- 
ticular refpefts,  a different  management  in  finking 
the  beds  of  the  rivers.  I will  begin  with, 

I.  The  fandy  and  flimy  beds. — Nothing  has  a 
greater  tendency  to  haften  the  choaking  up  and 
raifing  the  flimy  beds  of  great  rivers  than  drift- 
wood. In  the  rainy  feafonSj  which  commonly  is 
the  time  when  the  greatefl  quantity  of  fnow  is 
diffolved  among  the  lofty  mountains  of  the  torrid 
zone,  and  otherplaces,  the'  lahd  floods  are  then 
fo  very  great,  that  the  bariks  of  the  rivers  are 
undermined,  when  great  pieces  of  land  fufh  down^ 
trees  and  all,  into  the  floods: 

In  thefe  feafons,  great  numbers  of  the  largefl: 
trees  in  the  world  will  be  driven  forward  by  the 
prodigious  force  of  mighty  torrents,  until  they 
arrive  at  the  plains,  and  there  they  will  be  lodged 
and  entangled  in  all  diredions,  both  in  the  bed 
of  the  river  by  the  way,  and  alfo  near  the  bar  or 
influx  with  the  tide,  in  the  countries  of  America, 
Africa,  and  other  places  j and  the  fand  and  flime 
gather  about  thefe  entangled  trees,  and  foon 
raife  the  bed  of  the  river  higher  than  the  plain 
or  new  land^  fometimes  upon  one,  and  frequently 
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both  fiides ; and  when  the  river  is  thus  raifed 
higher  than  the  collateral  plains,  it  will  of  neceffi- 
ty  deviate  from  its  former  courfe,  and  form  new 
channels ; and  thefe  new  channels  will  be  choak- 
ed  up  in  their  turn,  and  others  made  one  after 
another  in  the  courfe  of  time  ; and  this  undoubt- 
edly is  the  origin  and  natural  caufc  of  great  ri- 
vers entering  the  tide  by  many  mouths. 

Now,  it  appears  to  me,  that  there  are  only  two 
great  operations  to  be  performed  in  order  to 
deepen  the  bed  of  this  fort  of  river.  The  firft 
is,  to  colled  and  confine  the  feveral  flreams  and 
mouths  of  the  river  into  one  channel ; and  the  fe- 
cond  is,  to  take  all  the  roots,  trees,  and  other 
obftrudions  out  of  that  channel ; and  then  the 
weight  and  force  of  the  united  and  confined 
fiream  will  carry  away  the  fand  and  flime  along 
with  it  into  the  ocean. 

"When  thefe  two  arduous  talks  are  performed, 
the  fandy  and  llimy  river  will  deepen  of  its  own 
accord.  If  once  the  frees  and  other  obftrudions 
are  taken  out  of  the  channel,  the  weight  and 
force  of  the  united  ftream  of  a great  river  will 
fcour  away  the  flime  with  eafe. 

Let  us  now  confider  how  thefe  two  great 
branches  of  work  are  to  be  performed  : \Vith  re- 
fped  to  the  firll,  that  is  the  collefting  of  the 
fcattered  branches  of  the  river,  and  confining 
them  in  one,  it  is  very  difficult  to  point  out 
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with  precifion  the  method  that  fliould  be  follow- 
ed in  different  places,  as  circumftances  will  vary 
confiderably  ; and  therefore,  we  Ihould  alfo  vary 
the  method,  in  order  to  follow  nature,  which 
will  always  be  found  to  anfw^er  beft.  However, 
we  may  fuppofe  it  will  frequently  happen,  that 
the  bed  way  to  colledt  the  fcattered  dreams  at 
the  mouths  or  influx  of  rivers,  and  confine  them 
to  one  channel,  will  be,  to  drive  in  two  rows  of 
piles  upon  each  fide  of  the  river,  leaving  a pro- 
per and  fufficient  fpace  between  them ; thefe 
rows  or  lines  of  piles  to  be  drongly  wattled  or 
woven  with  long  branches,  or  with  under-wood, 
of  a tough  and  durable  quality,  the  fmalbends  or 
grains  of  the  wattling  to  come  out  next  the  river, 
and  to  go  or  lean  with  the  dream  of  the  water. 
The  two  rows  of  piles  upon  each  fide  of  the  river 
mud  be  wide  or  narrow'  j that  is,  the  fpace  be- 
tween the  two  rows  or  lines  mud  be  wide  or 
narrow,  in  proportion  to  the  magnitude  and  force 
• of  the  river  ; and  the  piles  mud  alfo  be  propor- 
tioned to  the  w’eight  and  force  of  the  dream 
which  they  are  to  confine. 

The  fpace  between  the  two  rows  of  piles  upon 
each  fide  of  the  river  mud  be  filled  up  with 
earth,  &c.  dug  out  of  the  new  channel  of  the 
river,  and  raifed  at  lead  as  high  as  the  piles 
and  wattling;  and  if  turf  can  be  had,  efpe- 
cially  marfhy  turf,  I apprehend,  that  the  in- 
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fide  of  the  row  or  range  of  piles  next  the  wa- 
ter, oppofite  the  old  channels  of  the  ^ feathered 
ftreams,  fhould  be  lined  v/ith  a dyke  or  wall  of 
turf  well  built,  an4  beat  ftrongly  together,  fo  as 
to  keep  out  water. 

When  the  fpace  between  the  lines  of  piles  up- 
on each  fide  of  the  river  is  filled  up  as  high  as 
the  upper  edge  of  the  wattling,  then  let  it  be 
lliick  full  of  flrong  aquatic  plants.  The  piles 
ihould  alfo  be  made  of  aquatic  plants  or  trees, 
and  the  bark  left  on  them,  to  the  end  that  they 
may  take  root,  and  grow  up  along  with  the  ftrip 
pf  planting  within  the  rows  of  piles. 

Witho.nt  tke  tropicks,  there  are  but  few  plants 
that  exceed  the  willows,  fqr  taking  root  and 
growing  haftily  in  water,  and  in  all  wet  places ; 
and  moll  of  the  fpecies  of  willows  produce  a con- 
geries of  roots,  which  are  admirably  adapted  for 
refilling  and  tqrning  water.  There  are  generally 
abundance  of  mangrove  trees  in  moll  of  the  ri- 
vers between  the  tropics.  A broad  row  of  man- 
groves, or  other  large  and  llrong  aquatic  plants, 
well  grown  upon  each  fide  of  a river,  will  at  once 
be  a very  beautiful,  and  a very  effeflual  method 
of  confining  a river  within  the  lines  which  are 
made  fof  that  purpofe.  Such  aquatic  trees  as 
ilrike  their  roots  deep,  or  that  have  a thick  con- 
geries of  roots  like  the  willow,  lliould  be  the  bell 
for  this  purpofe. 
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The  magnitude  of  the  river,  even  in  the  great- 
eft  inundations,  muft  be  confidered  in  forming 
thefe  lines.  It  is  abfolutely  neceflary  to  leave 
fufficient  room  for  fuch  a body  of  water  to  pafs 
through,  without  riling  fo  high  as  the  upper  edge 
or  top  of  the  piles  and  banking  ; and  therefore, 
the  diftance  between  the  lines  for  the  channel  of 
the  river,  muft  every  where  be  in  proportion  to 
the  magnitude  of  the  river  at  its  greateft  fwell. 

But  it  is  proper  to  remark,  that  too  much 
room  would  be  nearly  as  bad  as  too  little.  In 
too  much  room,  the  river,  when  low,  would  be 
apt  to  fcatter  within  the  lines  and  of  confe- 
quence,  the  ftreara  would  not  be  fo  deep  and 
convenient  for  navigation.  I imagine,  that  the 
beft  rule  we  can  have  for  judging  of  the  proper 
diftance  between  the  mural  lines  for  the  channel 
of  the  river,  will  be  the  real  breadth  of  the  river, 
where  it  is  actually  confined  betv/een  its  own  na- 
tural banks. 

In  order  to  find  out  this  real  breadth,  vou 
muft  go  up  the  river  until  you  find  it  thus  con; 
fined  between  banks  upon  both  fides,  even  in  the 
greateft  floods.  Examine  how  wfide  it  is  in  fuch 
a place,  and  how  deep  in  dry  weather  when  the 
river  is  low  ; and  from  the  knowledge  of  thefe 
circumftances,  you  will  be  enabled  to  judge  what 
fpace  or  breadth  you  fhould  leave  between  your 
jiqes  for  the  colleded  ftreara  of  the  river. 

■ Where 
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' Where  circumftances  will  allow  it,  as  great 
a length  of  the  river  as  poffible  fhould  be  made 
to  run  in  a ftraight  line.  An  artificial  curved 
line  or  courfe  for  the  channel  of  a river  would  be 
a very  bad  one  ; becaufe  a heavy  ftream  of  water 
flriking  againft  a bank  in  any  diredion,  would 
undermine  and  bring  it  down  ; whereas,  it  Aides 
by  fmoothly  when  the  river  runs  in  a Araight 
line,  efpecially  if  the  deepeft  part  is  in  the  middle. 
There  are  generally  large  extenfive  plains  be- 
tween the  inAux  of  great  rivers , and  the  moun- 
tains, or  any  confiderable  riAng  groijnds  ; and  the 
greateft  part  of  thefe  maritime  plains,  upon  both 
fides  of  the  rivers,  is  new  land,  formed  by  the  ri- 
vers from  the  fpoils  of  the  nlountains.  A Araight 
line  Aiould  be  drawn  for  the  artificial  channels  of 
the  rivers,  through  the  whole  length  of  thefe 
plains,  between  the  rifing  grounds  and  the  fea, 
or  at  lea  A fo  far  up  as  they  begin  to  branch. 
When  the  courfe  of  a river  is  thus  Araightened 
through  the  plains,  it  will  be  a great  advantage 
to  navigation,  and  alfo  a great  fafety  to  the  lines, 
which  are  formed  to  confine  the  river  in  one 
channel. 

When  the  fcattered  branches  of  the  river  are 
brought  to  run  all  in  one  channel,  the  united 
Aream  will  waAr  the  fand  and  Aime  off  the  drift- 
xvood  which  is  buried  in  it,  and  difcover  where 
and  how  it  lies  j and  when  it  is  difeovered,  it 
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will  be  neceflary  to  get  it  out,  in  order  to  deepen 
the  channel  of  the  river.  We  muft  now  con- 
lider  how  this  arduous  talk  is  to  be  performed. 

For  this  purpofe,  it  will  be  neceflary  to  build  a 
flat  or  fquare  bottomed  barge  or  float,  the  fizc 
of  which,  mull:  be  proportioned  to  the  flze  of  the 
trees,  and  the  fuppofed  difficulty  of  drawing 
them  out.  This  floating  veflel  may  be  either 
made  of  a fquare,  or  of  an  oblong  fquare  form, 
though  it  fliould  not  be  above  eight  or  ten  feet 
more  in  length  than  in  breadth.  It  mull  be 
built  very  llrong,  and  particularly,  there  mult  be 
a llrong  beam  right  acrofs  the  middle  of  it  be-^ 
low,  in  which  beam  a large  fockec  of  brafs  mull 
be  funk,  to  receive  the  piyot  or  end  of  a large 
iron  gudgeon.  The  fides  and  ends  of  the  float 
Ihould  be  raifed  from  five  to  eight  or  ten  feet, 
high,  in  proportion  to  the  fize,  and  then  it  mull^ 
be  covered  with  a good  flout  deck.  A winch, 
crab,  or  capflane,  mull  be  erefled  in  the  middle 
of  this  float ; the  beam  or  axle  of  which  requires 
to  be  very  flout,  with  a llrong  gudgeon  in  the 
lower  end  of  it,  which  is  to  move  in  a focket  in 
the  llrong  beam  at  the  bottom  of  the  veflel.  The 
upper  end  of  the  axle  mull  come  up  through 
the  deck,  where  you  mull  build  very  flrongly 
ibout  it,  and  yet  fo  as  to  allow,  it  to  turn  about 
fieely.  This  windlafs  or  capflane  mull  be  turned 
about  with  four,  fivej  or  fix  large  and  llrong  cap- 
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ftanc  bars  or  levers.  The  length  of  thefe  bars 
muft  be  regulated  by  the  length  of  the  velTel ; fo 
that  when  a man  goes  round  at  the  extreme  end 
of  one  of  the  bars,  he  goes  dofe  to  the  head 
and  ftern  of  the  veflel ; and  if  it  is  not  built 
fquare,  but  longer  than  it  is  broad,  then  a ftage 
or  fcaffolding  muft  be  ereded  upon  both  Tides  of* 
it,  in  order  to  bring  the  upper  deck  to  be  as 
broad  as  it  is  long,  and  then  the  men  can  go 
quite  round  at  the  farther  ends  of  the  levers 
without  fliortening  them.  The-  barrel  or  axle  of 
this  winch  muft  be  fitted  for  winding  a ftrong 
rope-  about  it,  both  above  and  below  the  deck, 
if  it  is  found  neceftary  and  convenient.  "When 
you  go  to  work  with  this  float,  you  muft  moor 
it  at  fome  diftance  upon  one  fide  of  the  middle 
of  the  channel,  where  you  are  going  to  draw  the 
trees  out  of  the  bed  of  the  river.  If  you  have 
dry  land  near  enough  upon  the  far  fide  of  the 
float,  it  may  be  moored  by  driving  poles  into  the 
ground  and  faftening  ropes  about  them  ; but  if 
the  dry  land  is  too  far  off,  th.en  you  muft  moor 
it  with  a couple  of  anchors.  If  it  is  not  moored 
.ftrongly,  the  capftane  will  draw  the  float  to  the 
tree,  inftead  of  drawing  the  tree  to  the  float* 
When  the  trees  to  be  drawn  out  of  the  bed  of 
the  river  are  large,  the  capftane  rope  muft  be 
ftrong;  and  fometimes  It  will  happen,  that  fom<! 
part  of  a tree  will  flick  faft  in  the  mud  or  fanJ* 
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which  will  greatly  inoreafe  the  refiftance ; arid 
this  circumitaiice  requires  the  rope  to  be  fo  much 
the  ftronger.  Propeh  grapnels  mu  ft  be  fixed  at 
the  end  of  the  rope,  fufficiently  ftrong  and  well 
conftriiaed  to  lay  hold  of  the  trees,  and  there 
Ihould  be  grapnels  and  ropes  of  feveral  fixes. 

When  there  are  large  and  heavy  trees  lying 
faft  in  the  mud,  it  will  require  a large  float,  a 
ftrong  winch,  and  a ftrong  rope  and  gtapnels,  to 
move  the  trees  from  their  beds  in  the  mud ; but 
when  a large  tree  is  once  moved  and  drawn  loofe, 
the  big  rope  and  its  apparatus,  being  unweildy, 
may  be  taken  off,  and  a lelfer  one  employed  to 
draw  the  trees  afliore.  I fuppofe,  that  it  will  be 
neccflary  to  have  a port-hole  in  the  fide  of  the 
float,  immediately  below  the  deck,  for  the  rope 
to  oafs  through  from  the  eapftane-axle  ; and  there 
muft  be  a roller  made  to  turn  under  the  rope  at 
the  port-hole,  to  prevent  the  rope  from  chafing. 

When  fonic  trees  are  drawn  out;,  the  ftream 
of  the  river  will  difcover  more;  and  in  or- 
der to  procure  a ftream  or  current  of  water, 
to  fcour  away  the  fand  and  llime  off  the  trees,  it 
will  be  proper  to  begin  at  the  mouth  of  the  river,' 
becaufe  you  are  fure  of  having  a current  there 
when  the  tide  is  out.  The  velfel  is  eithet  always 
afloat,  or  elfe  once  every  tide  at  high  water  ; and, 
therefore,  it  can  be  ftufted  a little  up  the  river  at 
pleafure.  ^ I fuppofe,  that  it  will  be  proper  to  take 
VoL.  II.  2 P 


( 482  ) 

otit  the  timber  which  appears  upmofli  firfl,  with, 
out  endeavouring  to  get  at  what  lies  deeper 
down  ; and  w^hen  you  have  gone  over  it  all  once, 
as  far  up  as  circumftances  require,  then  come 
down,  and  begin  again  at  the  mouth  or  influx  of 
the  river,  and  go  over  it  a fecond  time,  and  as 
often  again  as  may  be  judged  requifite  and  necef- 
fary  to  fink  the  bed  of  the  river  to  the  full  depth 
it  is  capable  of.  During  the  time  of  this  opera- 
tion, care  mufl  be  taken  in  the  wet  feafons  to 
keep  the  river  from  overflowing  its  new  banks ; 
and  if  it  can  be  kept  within  the  lines  or  artificial 
banks,  the  floods  w'ill  do  much  more  good  than 
harm  to  the  operation  of  deepening,  as  the  weight 
and  force  of  fuch  a vaft  body  of  water  will  fcour 
away  the  fand  and  fliine,  which  will  facilitate  the 
cleaning  of  the  channel  from  every  obftrudion. 

When  the  bed  of  a river  is  cleared  to  the 
full  depth  which  the  tide  will  admit,  it  will  then 
be  proper  to  make  collateral  cuts  through  the 
lines  or  artificial  banks  upon  both  fides,  in  order 
to  drain  and  improve  the  land,  which  is  now  fo 
far  laid  dry,  that  it  will  not  be  overflow^ed  by  the 
river  any  more  ; and  if  any  part  of  the  land  next 
the  fea  fliould  be  overflowed  by  the  tide  at  fome 
of  the  former  mouths  of  the  river,  before  all  the 
branches  were  collefled  into  one,  it  will  be  ne- 
ceflary  to  ufe  proper  means,  by  banking  or  other- 
■s^ife,  to  keep  out  the  tide  in  fuch  places  from 
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overflowing  large  pieces  of  good  land,  abouf 
which  I will  not  pretend  to  give  any  diredlions, 
becaufe  circumftances  will  vary  lefs  or  more  in 
every  different  place  ; and,  therefore,  no  general 
directions  will  fuit  all  places. 

It  is  only  fome  of  the  fait  marfhes  next  the  fea 
that  will  require  banking  to  • keep  out  the  tide : 
All  the  fens  and  fwampy  lands  further  up  the  ri- 
ver will,  1 fuppofe,  be  confiderably  higher  than 
the  furface  of  the  river,  at  all  times,  when  the 
bed  of  the  river  is  funk  low  enough  ; and,  there- 
fore, the  improvement  of  thofe  fens  will  be  an 
eafy  talk  when  the  improvement  of  the  bed  of  the 
river  is  compleated.  As  few  cuts  as  poffible 
fhould  be  made  through  the  new- and  artificial 
banks  of  the  river,  and  any  that  are  made  fhould 
be  well  fecured,  to  prevent  the  flream  from  wafh- 
ing  away  any  part  of  the  lower  angle  or  corner 
of  the  canal. 

If  any  trees  fhould  prove  fo  large,  and  funk  fo 
fall  in  the  mud,  that  they  cannot  be  drawn  out 
with  the  winch,  it  may  in  that  cafe  be  neceflfary 
to  cut  them  in  the  water,  and  draw  them  out 
piece-rneal.  A fpecies  of  faw  may  be  contrived 

for  that  purpofe,  to  crofs-cut  a tree  under  wa- 
ter. 

1 his  may  frequently  be  found  neceflary  where 
fpme  of  the  trees  are  large  and  long,  and  entangled 
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in  the  mud  by  the  roots,  and  many  fpreading 
branches. 

II.  I will  now  give  fome  dire£lions  for  deepen- 
ing the  gravelly  beds  of  rivers — The  fame  river 
may  have  a bed  of  fand  and  drift-wood  in  one 
place,  and  a bed  of  coarfe  gravel  in  another. 
When  the  bed  of  the  river  is  gravel,  it  mull  be 
deepened  by  dredging  ; but  the  common  jnethod 
of  dredging  in  ufe  for  deepening  harbours,  and 
the  like,  fceins  to  me  to  be  too  tedious  for  deepen^ 
ing  the  bed  of  a river,  where  the  operation  is  to 
be  performed  upon  a great  length  of  furface ; 
and,  therefore,  we  mull  contrive  a method  of 
raking  or  drawing  the  gravel  to  one  or  both  fides 
of  the  bed  of  the  river.  For  this  purpofe,  it  will 
be  necelfary  to  have  fuch  a flat-bottomed  float  as 
before  defcribed  ; and  indeed  it  is  chiefly  for  this 
purpofe  that  fuch  a.  float  becomes  abfolutely  ne- 
^ celfary. 

In  fome  fituations,  it  may  happen,  that  a velTel 
of  a different  and  better  conflrudion  may  be  ne- 
ceflary  for  weighing  up  the  drift-wood  out  of  the 
mud,  inftead  of  dragging  it  horizontally  ; and 
where  weighing  it  up  will  anfwer  bell,  the  float 
in  that  cafe  fliould  be  more  in  the  form  of  a fhip  ; 
and,  therefore,  I will  fuppofe,  that  a fhip  fhould 
be  in  readinefs,  and  fhould  be  employed  where 

it,  as  fuch  a veffel  will  be 
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much  more  managable  in  the  water  In  all  forts 
of  weather,  and  will  be  eafier  moved  up  and 
down,  and  acrofs  the  river,  than  a clumfy  fquare 
log  of  a float,  which  would  always  be  flow  and 
difficult  to  move  in  the  water. 

If  at  any  time  a tree  fliould  prove  refractory  to 
the  force  of  the  winch,  fuch  a properly  built  vef- 
fel  might  be  faflened  to  the  tree  at  low  water, 
when  the  tide  is  quite  out,  which  would  be  mov- 
ed and  lifted  up  at  the  return  of  the  tide  before 
high  water ; and  when  it  is  weighed  up  out  of 
the  mud  or  fand,  fuch  a veffel  can  be  moved 
with  the  tree  expeditloufly  tp  a proper  place  for 
depofitlng  the  drift-wood, 

This  fhip,  or  properly  built  veffel,  will  be  of 
further  ufe  in  drawing  a large  fpiked  roller  up 
and  down  the  channel  with  a wind  fail.  Let  this 
roller  be  made  large  and  heavy,  with  flrong  iron 
fpikes  placed  pretty  thick  in  it,  When  this  is 
drawn  up  and  down  the  channel  as  It  turns  round, 
the  iron  fpikes  will  tear  up,  and  loofen  both  fand 
^d  gravel,  and  the  weight  of  heavy  currents  will 
fweep  it  away. 

But  with  refpeCl  to  fuch  places  In  rivers,  where 
the  bottom  or  bed  is  gravel  or  fhingie,  the  flat 
bottomed  fquare  float  is  nepeffary,  becaufe  fuch 
fhingie  and  gravel  mufl  be  dredged  or  drawn  to 
one  fide  of  the  river,  and  fometimes  to  both 
{ides,  when  circumflances  make  it  convenient. 

The 
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The  fquare  float  for  this  purpofe  mufl:  be  large 
or  fmall,  or  of  a middle  fize,  in  proportion  to  the 
breadth  of  the  river,  and  of  the  fort  of  gravel  to 
be  dredged.  If  the  river  is  very  broad,  the  float 
mufl:  be  large,  becaufe  the  weight  of  the  appara- 
tus is  confiderably  augmented  when  ftretched  out 
to  a great  diflance  j and  where  many  great  ftones 
are  lodged  among  the  gravel  in  the  bed  of  the 
river,  it  will  require  the  more  ftrength  to  draw 
them  out. 

We  fliould  now  confider  what  fort  of  appara- 
tus will  anfwer  befl:  for  fcouring  and  deepening 
the  ftony  and  gravelly  beds  of  rivers.  It  will 
require  fome  fort  of  grapnels  to  fallen  upon,  and 
draw  out  great  ftones.  If  the  ftones  are  very 
large  and  heavy,  perhaps,  that  fome  inftrument 
near  the  form  of  a fl^ip’s  anchor,  with  a double 
or  treble  fluke,  and  more  crooked  than  a com- 
mon fluke,  may  anfwer  the  purpofe. 

What  I mean  by  a double  or  treble  fluke,  is 
to  have  two  or  three  flukes  parallel  to  one  ano- 
ther upon  the  fame  fide  of  the  fliank,  and  fo  con- 
trived, that  they  may  all  grapple,  and  keep  a firm 
hold  or  gripe  of  the  ftone,  until  it  is  drawn  afhore 
by  the  crab  or  capftane.  In  deepening  great  ri- 
vers, where  there  are  many  ftones  of  various 
fizes,  it  may  be  neceflfary  to  have  two  or  three 
forts  and  fizes  of  thefe  ftone  grapnels.  Large 
ftones,  befides  their  own  weight,  will  frequently 

be 
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be  imbedded  in  fand  or  gravel  j and,  thereforti, 
every  part  of  the  apparatus  muft  be  powerful  to 
draw  them  out  of  this  bed*  For  fcouring  the 
gravelly  beds  of  rivers,  I would  propofe  a fort  of 
large  rake,  with  ftrong  iron  teeth.  For  this  pur-  • 
pofe,  get  fome  ftrong  curved  pieces  of  oak,  elm, 
or  other  ftrong  timber,  to  make  what  may  be  cal- 
led the  heads  of  the  rakes,  the  head  of  a ftone 
rake,  or  a gravel  rake,  may  be  from  four  to  fix 

of  eight  feet  long,  as  eircumftances  admit  and  re- 
quire. 

The'lhingle  in  the  channels  of  fome  rivers  is 
exceeding  hard,  occafioned  by  the  weight  and 
force  of  the  ftream,  and  of  the  admixture  of 
fmall  gravel,  fand  and  llime,  in  which  the  large 
bowlders  or  bullets  are  fall  imbedded.  For 
deepemng  fuch  channels  as  thefe,  the  head  and 
teeth  of  the  rake  muft  be  (hort  and  very  ftrong. 
Where  the  gravel  is  more  loofe,  difunited,  and 
moveable,  the  head  and  the  teeth  of  the  rake  or 
dredge  may  be  confiderably  longer.  Thefe  heads 
muft  be  from  eight  to  fourteen  inches  diameter, 
in  proportion  to  what  they  have  to  do.  The 
head  Ihoiild  be  ftrongeft  in  the  middle,  and  a 
very  little  tapering  tow^ards  both  ends,  in  order 
to  admit  of  a number  of  ftrong  iron  hoops  being 
driven  very  tight  upon  it,  to  keep  it  from  burft- 
ing  or  fplitting  when  at  work.  The  lhank  of  this 
inftrument  may  be  like  the  fliank  of  an  anchor, 
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with  a ling  or  loop  at  the  far  end,  to  faften  the 
capftane  rope  to  ; but  there  is  no  occafion  for  a 
flock,  or  that  tranfverfe  piece  of  timber  at  the  far 
end,  which  is  neceflary  upon  the  fhank  of  a (hip’s 
anchor,  to  conduct  the  fluke  to  (land  perpendi- 
cular to  the  horizon.  vThe  length  of  the  head  of 
this  inflruinent  is  fulhcient  to  keep  it  right  in  the 
water.  I obferved  before,  that  the  head  fhould 
be  a little  curved,  and  the  iron  fliank  mufl  be  in- 
ferred into  the  concave  fide  of  the  head. 

The  end  of  the  iron  fliank  fhould  be  made 
thin  and  flat,  that  is,  of  a broad  fquare,  not  above 
an  inch,  an  inch  and  a half,  or  two  inches  thick, 
according  to  the  fize  of  the  inflrument,  but  it 
muft  be  broad,  in  proportion  to  the  thicknefs  of* 
the  fliank,  fo  as  the  whole  may  be  equally  flrong. 
The  mortice  in  the  head  fhould  be  made  to  re- 
ceive this  flat  iron  tenon  by  driving  it  in  tight, 
but  without  burfling.  A waflier  or  flat  iron  ring 
mufl  be  put  upon  the  end  of  the  tenon,  which 
reaches  through  the  head  ; and  above  the  ring,  a 
flrong  locker  or  cottrel  mufl  be  driven  into  a 
hole,  made  for  the  purpofe,  in  the  end  of  the  fiat 
iron  tenon,  to  prevent  it  from  drawing  out  when 
at  work.  The  fhank  mufl  have  two  flays  to 
branch  out  from  the  middle  of  it,  one  upon  each 
fide  ; and  the  extreme  ends  of  both  the  flays  muft 
be  faftened  to  both  ends  of  the  head,  which  will 
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keep  It  fteady  from  yielding  any  way  when  at 
work.  ' 

The  teeth  and  grappling-irons  of  this  inftru- 
ment  muft  be  long  or  Ihort,  ftrong  or  weak,  in 
proportion  to  what  they  have  to  perform.  Where 
the  gravel  is  coarfe  and  hard,  and  as  it  were  ce- 
mented together  with  fand  and  flirae,  the  teeth 
muft  be  (hort  and  very  ftrong  ; and  where  the 
gravel  is  loofer,  and  without  a great  mixture  of 
large  bullets,  the  teeth  may  be  proportionably 
longer,  and  more  in  number.  They  hiay  be 
from  eight  up  to  eighteen  inches  long,  or  more, 
without  the  wood,  in  proportion  to  their  ftrength, 
and  the  roundnefs  and  condition  of  the  gravel 
they  are  to  dredge.  The  teeth  fhould  be  made  in 
the  ftrongeft  form  poflible,  and  a little  curved,  or 
bending  forward  towards  the  point. 

The  end  of  each  tooth  or  iron  fpike,  which 
goes  into  the  wooden  head  or  frame,  muft  be 
fquare,  and  each  of  them  muft  be  drawn  up  tight 
and  firm  above,  either  with  lockers  or  ferew-nuts, 
with  wafliers  or  rings  under  the  nuts.  The  ferew- 
nuts  is  the  beft  method.  The  mortices  which 
are  to  receive  thefe  iron  teeth  fliould  be  fo  pier- 
ced as  to  incline  the  teeth  to  lean  forward  a very 
little,  like  the  teeth  of  a garden  rake,  which  will 
make  them  ftronger,  and  more  apt  to  keep  what 
^they  have  before  them.  This  is  no  more  than 
VoL.  II.  ' 3 Q.. 
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the  defcription  of  a prodigious  rake,  with  a very 
large  and  drong  wooden  head,  hooped  with  iron, 
a flrong  iron  Ihaft  or  fhank,  and  iron  teeth  pro- 
portionably  drong.  It  now  remains  to  be  confi- 
dered,  how  this  indrument  is  to  be  ufed  mod 
eifedlually  and  moil  expedltioudy  in  deepening 
rivers  ; and  I think  this  the  mod  difficult  point 
to'  be  determined  of  any  I have  yet  touched. 
When  it  is  out  at  the  extreme  didance  from  the 
vedel,  where  it  is  to  begin  to  work,  there  is  no 
difficulty  in  bringing  it  home  to  the  fide  of  the 
veffel  ; as  for  this  purpofe,  in  ordinary  cafes,  it 
only  requires  the  drength  of  men  to  go  round 
wdth  the  capdane  bars,  and  one  or  two  men  below 
deck  to  coil  the  rope  properly  as  it  comes  in  ; 
but  the  greated  difficulty  is,  how  to  take  it  out 
again  expeditioudy  to  the  place  required,  in  order 
to  fetch'  another  droke,  and  fo  on.  1 have  exa- 
mined feveral  methods  for  that  purpofe,  but  I udll 
only  point  out  the  one  which  appears  to  be  the 
mod  effedlual  and  exp'editious,  which  is  to  t:arry 
it  out  every  time  with  a boat  made  for  the  pur- 
pofe. This  boat  mud  be  built  diort,  broad,  and 
drong,  able  to  carry  a quantify  of  ballad  greatly 
above  the  weight  of  the  indrument.  A pulley  or 
diave  mud  be  made  fad  to  fomething  upon  the 
further  fide  of  the  river,  oppofite  to  the  place 
where  the  float  Is  moored.  If  the  river  is  nar- 
row, it  may  be  fixed  to  a pole  or  pod^  driven  or 
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funk  into  the  ground,  or  to  an  anchor  ; but  if  the 
river  is  very  broad,  it  may  be  neceifary  to  fix  it 
to  a boat  floating  at  anchor.  A fmall  rope,  long 
enough  to  reach  twice  over  the  river,  from  the 
fixed  block  or  pulley  to  the  main  float,  mufl:  be 
drawn  through  the  (have  or  pulley  upon  the  far 
fide  of  the  river,  and  the  one  end  of  it  made  fait 
to  the  head  of  the  carrying-boat,  and  the  other 
end  brought  about  the  fpindle  or  axle  of  the  cap- 
flane  above  deck,  but  the  contrary  way  from  the 
big  rope,  which  is  to  be  managed  below  deck. 

A pretty  flrong  but  fhort  rope  muft  be  fixed 
about  the  middle  of  the  head  of  the  drag,  or 
about  the  fhank  clofe  to  the  head,  and  the  other 
end  of  it  to  the  flern  of  the  carrying-boat.  Per- 
haps, it  may  be  neceflary  to  have  a fmall  windlafs 
upon  the  flern  of  the  carrying-boat,  to  enable  one 
or  two  men  to  lift  up  the  drag  or  rake  fo  far  oft' 
the  ground,  that  it  will  fwim  clear  of  the  bot- 
tom. 

When  thefe  feveral  ropes  are  thus  fixed,  then 
the  capftane  mufl  go  round  backward,  or  the  con- 
trary way  from  drawing  home  the  drag,  which 
at  once  draws  the  carrying-boat  away  from  the 
float  over  the  river,  and  lets  off  the  big  rope. 

It  will  be  underflood,  that  the  final!  rope 
which  reaches  twice  over  the  river,  has  two  or 
three  turns  round  the  capftane  fpindle,  but  the 
contrary  way  from  the  big  rope;  fo  that,  by  this 
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motion  of  the  capflane  to  let  off  the  big  rope,  it 
draws  out  the  carrying-boat  over  the  river,  with- 
out any  affiflance  from  the  men  in  the  carrying- 
boat.  When  the  carrying-boat,  with  the  inftru- 
ment  or  rake  hanging  at  the  ftern  of  it,  is  as  far 
out  from  the  float  as  lhall  be  judged  neceffary,  then 
the  men  in  the  boat  muft  flacken  the  rope  to  let  the 
drag  fall  to  the  ground,  and  then  let  the  capflane 
go  round  the  right  way,  which  at  once  draws 
home  the  drag  with  the  big  rope,  and  the  carry- 
ing boat  with  the  fmall  rope.  In  fettling  thefe 
matters,  and  fixing  thefe  ropes,  it  mufl  be  fo  con- 
trived, that  the  big  and  little  ropes  are  wound  off 
and  on  equally  faft,  otherwife  there  may  happen 
fome  jarring  and  hindrance  in  the  operation, 
which,  if  properly  adjufted,  will  go  on  regularly. 

There  muft  be  a fmall  anchor  dropt  a good 
way  up  the  middle  of  the  ftream,  with  a line  from 
it  to  the  carrying-boat,  which  will  enable  the 
men  in  the  boat  to  regulate  it,  fo  as  to  drop  the 
drag  where  they  pleafe,  either  further  up  or  down 
the  ftream*  When  matters  are  thus  adjufted, 
there  is  little  more  to  be  done  in  ordinary  cafes 
than  to  work  the  capftane  backward  and  for- 
ward, to  lift  the  drag  off  the  ground  when  it  has 
brought  home  its  quantum  of  gravel,  let  it  down 
again  in  the  proper  place,  and  then  to  remove  the 
big  float  and  the  oppofite  fixture  wdth  the  pulley 
up  or  down  the  river,  as  occafion  requires. 

When 
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When  the  gravel  is  loofe  and  fine,  or  fmail, 
the  teeth  of  the  drag  muft  be  thick  fet,  or  nu- 
merous, and  near  one  another  ; and  experience 
will  Ihew  if  it  fhould  be  neceffary,  in  fuch  a cafe,  to 
have  a board  or  box,  or  fome  fort  of  device,  upon 
the  head  of  the  rake  or  drag,  to  receive,  contain, 
and  bring  home  a greater  quantity  of  the  loofe 
gravel  at  each  draught.  There  are  men  of  genius  v 

and  acutenefs  in  all  countries,  who  know  how  to 
make  the  befl  ufe  of  all  occurrences,  fo  as  to  im-. 
prove  a general  plan. 

So  far  as  the  tide  flows,  the  float,  &c.  can  be 
moved  up  and  down  at  pleafure  ; but  far  up  a 
country  where  the  tide  never  flows,  it  may  be 
difficult  to  make  a proper  ufe  of  the  float,  unlefs 
the  river  is  very  broad,  as  well  as  very  deep  ; and 
therefore,  in  order  to  deepen  a narrow  river,  and 
one  of  middling  width,  far  up  the  country,  either 
for  improving  the  navigation  of  the  river,  or  for 
draining  land,  or  both,  it  will  frequently  be  ne- 
ceflary  to  have  a crab  or  winch  ere£l:ed  upon 
land ; and  it  will  be  very  eafy  to  have  one  upon 
land  with  equal,  and  even  fuperior  powers  to  that 
on  board  the  float.  . * • 

When  a winch  or  crab,  is  erefled  upon  land, 
the  feveral  members  of  it  Ihould  be  fixed  toge- 
ther with  fcrew-bolts,  fo  that  it  may  be  ealily 
taken  afunder  and  put  together  again ; and 
where  the  ground  is  level,  it  fhould  be  capable  of 
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being  moved  up  and  down  the  river  fide  upon 
round  pieces  of  timber  or  loofe  rollers. 

By  thefe  methods  already  pointed  out,  the  gra- 
velly and  the  flimy  beds  of  rivers  may  be  deepen- 
ed at  pleafure.  When  drift-wood  and  fuch  rub- 
bilh  is  removed,  the  ftream,  when  collected  and 
united  in ‘force,  will  wafli  away  the  flime,  and 
carry  it  forward  into  the  tide;  and  when, the 
boulders,  bullets,  and  rounder  gravfel  is  drawn 
alhore,  the  fmaller  fand  will  be  carried  forward 
by  the  force  of  the  flream  ; however,  it  may  be 
necelfary,  fometimes  to  have  drags,  with  teeth 
pretty  clofe  to  one  another,  in  order  in  fome 
cafes  to  draw  very  fmall  gravel  afliore,  efpecially 
where  there  is  not  a ftrong  current  or  ftream  ; 
and  it  will  frequently  be  neceflary  to  remove  the 
gravel  drawn  afliore  by  dredging,  off  the  banks 
of  the  river,  to  prevent  the  furges,  the  tides,'  or 
the  land  floods  from  wafhing  it  into  the  channel 
again.  Spiked  rollers  may  be  of  ufe  for  fmall 
gravel  as  well  as  for  fand  and  flime,  where  there 
is  a good  current  of  water. 

\ 

III.  The  rocky  beds  and  channels  of  great 
rivers  are  moft  difficult  of  all  to  be  deep- 
ened, and  in  fome  particular  places,  it  may  be 
quite  impraflicable,  when  a large  river  runs 
a great  way  upon  a pavement  of  very  hard  rock 
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which  is  concealed  under  water.  However,  all 
the  rocky  beds  of  rivers  are  not  fo  defperate. 

It  is  common  in  all  parts  of  the  world  for 
large  rivers  to  be  obftruded  in  their  courfe,  and 
raifed  too  high,  by  a bar  or  narrow  ridge  of  rock, 
running  quite  acrofs,  from  the  one  fide  of  the  ri- 
ver to  the  other,  which  generally  makes  a water- 
fall over  the  bar.  Thefe  obftrudlions  fometimes 
form  the  rivers  above  the  bars  into  great  lakes ; 
in  other  places,  into  large  moraffes,  which  ar€ 
lakes  nearly  filled  up  by  the  fediment  of  the  ri- 
vers ; and  in  fome  places,  the  lakes  and  marfhes 
are  fo  well  filled  up,  as  to  produce  meadows  and 
firm  pafture  land  upon  both  fides  of  the  rivers, 
which  is  the  very  bell  condition  of  the  valleys 
and  plains  above  the  rocky  bars  ; yet  thefe  mea-. 
dows  are  overflowed  by  every  inundation  from 
the  mountains,  and  they  remain  under  water 
during  the  rainy  feafons,  which,  in  fome  coun- 
tries, continue  near  one  half  of  the^  year.  In 
thefe,  and  like  circumftances,  it  is  proper  to  ex- 
amine if  it  is  prafticabie  to  cut  down  the  rock, 
to  give  the  river  a lower  and  a freer  paflage. 
If  the  bar  of  rock  can  be  cut  down,  and  funk 
from  ten  to  thirty  feet  lower,  as  may  be  requifite, 
and  the  paflage  of  the  river  made  wide  enough 
over  the  ridge  of  rock,  I fuppofe  that  generally 
the  point  will  be  gained. 
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Let  us  now  confider  how  this  difficult  piece  of 
work  is  to  be  performed.  It  is  impoffible  to 
imagine  all  circumftances  relating  to  places  and 
things  w'hich  a perfon  has  never  feen,  which 
makes  it  difficult  even  for  a man  of  fcience,  to 
point  out  the  bed  poffible  method  of  executing 
fuch  a piece  of  work.  However,  it  generally,  if 
not  always  happens,  that  in  the  dry  feafon,  when 
the  river  is  low,  fome  part  of  the  rock  will  be 
out  of  water,  upon  one  fide  or  other  of  the  river. 
Upon  this  dry  rock,  the  workmen  ffiould  begin 
as  far  down  below  the  bar  and  water-fall  as  pof- 
fible, and  cut  a deep  and  wide  trench  in  the 
^rock,  parallel  to  the  dream  of  the  river,  quite 
up  through  the  bar,  and  as  far  above  as  may  be 
judged  necelTary. 

A banking  of  turf  ffiould  be  made  between  the 
cut  and  the  river,  to  keep  the  w^ater  off  the  work- 
men, in  cafe  of  the  river  fwelling  a little  after  a 
ffiower  of  rain,  and  the  trench  in  the  rock  dio.uld 
be  made  deep  and  wdde  enough  to  contain  all  the 
water  of  the  river  in  dry  weather.  When  this 
parallel  trench  is  carried  far  enough  up  the  fide 
of  the  river,  all  the  water  mud;  be  turned  into  it, 
and  a wear  or  dam  mud:  be  made  in  a diagonal 
diredion  acrofs  the  river,  below  the  head  of  the 
trench  or  new  channel,  to  prev,ent  any  of.  the 
water  from  running  in  the  old  courfe  over  the 
ridge  of  rock,  and  then  the  labourers  may  begin 

low 


I 


V. 


( 497  ) 


low  enough,  and  work  down  the  bar  of  rock  to 
the  depth  propofed,  leaving  a thin  partition  of 
rock  between  themfelves  and  the  artificial  trench, 
to  keep  off  the  water  while  they  are  at  work. 

If  this  work  is  well  executed,  and  the  bar  of 
rock  funk  low  and  wide  enough,  it  muft  have 
the  effect  of  draining  the  plains  above,  and  of 
preventing  their  being  overflowed  In  the  rainy 
feafons,  which  will  render  them  fit  for  any  man- 
ner of  culture  ; and  it  will  produce  the  additio- 
nal happy  effedl  of  a more  pure  and  falubrious 
air  all  over  thofe  plains. 

When  fuch  bars' of  rock  are  improving,  care 
Ihould  be  taken  to  work  down  the  principal  chan- 
nel lowefl  in  the  middle  or  near  one  fide,  fo  as 
to  improve  the  navigation  of  the  river  over. the 
rock. 

The  greatefl  difficulty  in  the  way  of  repairing 
the  rocky  beds  of  rivers  for  improving  river  na- 
vigation, is  how  to  get  the  better  of  funken  rocks, 
which  are  always  under  water,  and  yet  are  fo 
fhallow,  that  veffels  cannot  pafs  without  ftriking 
upon  them,  which  is  very  dangerous. 

I have  confidered  all  the  befl  methods  of 
working  down  rocks  under  water ; but  as  a full 
defcription  of  the  methods,  and  of  the  feveral  in- 
ftruments,  would  be  tedious,  and  as  it  is  very 
difficult  to  work  away  rocks  under  water  to  a 
fufficient  depth  for  the  purpofe  of  navigation,  I 
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thhik  it  much  better  to  advife  attempting  either 
to  turn  the  river  off  the  fhnken  rock  while  they 
are  working  it  down,  or  to  make  a new  channel 
for  the  river  fit  for  navigation  in  fuch  places,  in 
order  to  fliun  thefe  funk  rocks. 

Where  the  inland  navigation  of  a large  river 
is  very  bad,  with  rocks  or  other  obftruftions  for 
a confiderable  length,  and  that  the  ‘improvemeftt 
of  the  old,  or  the  making  of  a new  channel  is 
impracticable,  then  they  fhould  make  a fuflicient 
navigable  canal  with  locks,  to  pafs  by  fuch  a diffi- 
cult part  of  a river ; the  canal  to  communicate 
with  the  river  below  and  above  the  difficult  part. 

There  is  a fimple  and  frugal  method  of  deep- 
ening and  improving  fmall  and  middling  rivers, 
for  the  purpofes  of  preventing  the  inundations  of 
the  flats, — of  preventing  them  from  changing 
their  courfe, — from  endangering  towns  ot  fields, — 
or  for  any  other  purpofe.  Any  alterations,  ufes, 
or  changes,  may  be  made  of  the  mofl  of  rivers, 
by  very  fimple  methods,  and  the  moft  'fimple  are 
generally  the  beft. 

The  courfe  of  all  the  rivers  of  the  world  de- 
pends upon  the  figure  and  declivity  of  the  furface 
of  the  earth,  in  the  countries  through  which  they 
fun  from  their  fources  to  the  fea.  A level  plain, 
or  a flat  valley  of  very  little  declivity,  is  liable  to 
be  fanded  and  otherwife  injured  by  the  inunda- 
tions of  the  river  which  runs  through  it,  whether 
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that  river  is  great  or  fmall.  Gravel,  fand,  and 
all  the  rubbifli  which  the  currents  bring  down 
from  the  mountains,  is  fure  to  be  lodged  in  great 
quantities  in  fuch  plains  and  valleys ; and  this 
rubbifh  fills  up  the  natural  channels  of  the  rivers 
In  fuch  level  fituatlons;  but  when  the  natural 
channels,  or  beds  of  the  rivers,  are  filled  up  and 
obflrufted,  they  will  overflow  their  banks,  and 
cut  new  ground  after  every  heavy  fhower  of  rain. 
In  this  cafe,  feveral  ppts  of  the  old  channel  will 
be  choaked  up  ; but  when  the  flood  has  run  a 
little  way  In  the  newly  cut  channel,  It  will  re- 
turn again  into  the  old  one  further  down;  and 
this  is  the* origin  of  the  very  irregular  and  wind- 
ing courfe  of  fome  'rivers.  When  the  bed  of  a 
river  is  thus  raifed,  and  its  channel  obflruaed, 
whether  near  the  tide,  or  further  up  the  country, 
it  is  fure  to  overflow  its  banks  in  every  land  flood, 
and  each  of  thefe  inundations  is  fure  to  lodge 
more  matter  in  the  plain  or  valley,  which  gradual- 
ly increafes  the  irregularity  and  diforder  in  the 
courfe  of  the  river ; and  thus  a great  deal  of 
mlfchief  Is  done  every  year,  by  the  grgatefl;  num- 
ber of  all  the  rivers  in  the  world. 

Fire  and  water  are  neceflary,  excellent,  and 
powerful  fervants,  when  properly  employed,  and 
dire^ed  by  the  wifdom  and  induflry  of  man  ; but 
they  are  always  dreadful,  and  frequently  very 
deftru^iive  mafters.  The  wife  and  induflrious 
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Chinefe  have  made  the  befl  ufe  of  all  the  water 

t * 

of  their  empire,  and  their  whole  empire  is  a well 
watered  garden. 

All  other  countries  of  the  torrid  and  temperate 
zones  of  the  earth  might  likewife  improve  their 
rivers,  and  they  might  make  immenfe  improve- 
ments of  their  lands,  and  of  their  commerce,  by 
means  of  the  rivers,  if  they  had  but  a part  of  the 
wifdom  and  indullry  of  the  Chinefe.  But  almoft 
;alf  the  other  princes  of  the  world  think  it  more 
glorious  to  lead  out  their  people  to  be  deftroyed* 
in  the  fanguine  field  of  battle,'  than  to  lead  them 
out  to  plow,  and  to  other  improvements  of  their 
country,  like  the  Chinefe  emperors. 

Above  I have  pointed  out  fome  of  the  methods 
of  improving  the  channels  of  great  rivers.  I will 
add  one  obfervation  to  what  I have  faid  above 
before  I proceed  to  the  fmall  rivers,  viz.  where 
the  bed  of  a large  river  is  greatly  filled  up,  fo 
to  be  raifed  oil  a level'  with,  or  above  the  colla- 
teral plains  and  marfhes,  and  that  the  channel  of 
it  is  greatly  obftrufted  by  the  roots,  trunks,  and 
branches  of  drift-wood  carried  down  by  the 
floods,  and  lodged  perhaps  to  a great  depth  in 
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many  parts  of  the  true  channel  of  the  river,  which 
may  be  the  caufe  of  its  dividing  into  feveral 
branches  before  it  reaches  the  fea,  and  its  enter* 
ing  the  tide  by  many  mouths  ; in  this  cafe,  it 
may  be  proper  to  examine  the  level  ground  anil 
“ the 
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the  morafles  upon  both  fides  of  a large  river,  to 
fee  if  a new  channel  can  be  cut  and  made  for  it 
upon  one  fide  or  the  other  of  its  prefent  courfe,  in 
a ftraight  line,  from  the  tide  all  the  way  up  to  the 
place  where  it  begins  to  break  off,  and  to  feparate 
into  feveral  branches,  and,  in  this  place,  to  bring 
the  whole  collected  ftream  of  the  river  to  run  in 
the  new  channel.  Where  this  may  be  done  with 
propriety,  care  muff  be  taken  to  make  the  new 
channel  deep  enough  near  the  jundion  with  the 
old.  When'  the  river  is  turned  into  the  new  arti- 
ficial channel,  care  mufl:  be  taken  to  defend  the 
old  paffage  of  the  water  with  ftrong  bulwarks,  in 
which  a great  many  piles  made  of  whole  trees 
muff  be  driven,  to  prevent  any  part  of  the  river 
from  ever  palling  that  way  again  ;;  and  thefe  trees 
Ihould  be  aquatics.  However,  in  general,  where 
too  much  drift-wood,  or  fome  fuch  obffruaion, 
does  not  make  it  inipraaicable,  the  method  point- 
ed out  above  of  removing  obffruaions,  and  con- 
fining the  river  between  lines  or  parallel  bul- 
warks, in  a ftraight  qourfe  through  the  plains 
from  the  high  grounds  to  the  fea,  will,  I appre- 
hend,  be  the  moft  eligible  plan  of  operation  5 
and  afterwards  to  deepen  this  artificial  channel 
between  the  lines  by  degrees.  But  I will  here 
beg  leave  to  enter  a caveat  againft  this  or  any 
other  method  of  banking  without  deepening,  ex- 
cepting againff  the  tide  only,  becaufe  it  will  he 
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labour  lod  where  the  tide  is  not  concerned.  The 
beds  of  all  or  moft  of  the  great  rivers  of  the 
world,  are  raifed  too  high  with  the  matter  lodged 
by  their  own  ftreams,  moft  of  them  above  the 
level  of  the  collateral  plains  and  moraftes,  which 
is  the  general  caufe  of  their  dividing  into  feveral 
branches  before  they  reach  the  fea ; and,  there, 
fore,  any  attempts  to  Confine  fuch  rivers  in  chan- 
nels which  are  elevated  above  the  collateral  plain 
countries,  would  prove  ineffectual  and  ufelefs, 
however  great  the  expence  and  labour  might  be. 
We  fliould  have  three  great  objects  in  view  when 
we  undertake  the  deepening  of  great  rivers,  viz, 
I.  The  acquifition  and  improvement  of  a great 
extent  of  rich  land  upon  the  rivers  near  the  fea ; 
3.  The  improvement  of  navigation,^  which  al- 
ways increafes  the  value  of  the  land  ; and  3.  The 
acquifition  of  a pure  and  falubrious  atmofphere, 
where  putrid  unwholefome  vapours  formerly  arofe 
from  the  ftagnant  moraffes,  and  poifoned  the  air ; 
and  this  third  bleffmg  enhances  the  value  of  the 
ether  two  improvements ; and  without  it,  the 
moft  flourilhing  ftate  of  fociety  and  commerce 
can  give  no  true  and  lafting  felicity.  But  neither 
of  thefe  great  and  valua,ble  acquifitions  can  be 
obtained  by  an  elevated  channel  of  the  river. — 
The  collateral  plains  and  moraffy  grounds  cannot 
be  drained  into  a river,  whofe  bed  is  on  a level 
with,  or  perhaps  higher  than  fome  parts  of  thofe 
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moralfes;  and,  of  courfe,  the  putrid  flagnated 
morafles,  and  the  peftilential  air,  muft  remain  as 
they  were,  nor  can  the  navigation  be  good  in 
■fuch  a river,  becaufe  it  is  liable  to  many  obftruc- 
tions,  and  to  change  its  dry  weather  channel. 

A regular  deep  channel  cannot  be  prefervfed 
without  finking  the  bed  of  the  rivers. 

It  is  faid,  that  the  American  river  Oroonokb 
overflows  its  banks  near  fix  months  in  the  year, 
during  which  time,  fome  fertile  iflands,  and  im- 
menfe  tracks  of  the  richeft  foil  in  the  world,  upon 
the  banks  of  this  grfeat  river,  lies  fteeping  anti 
Touring  under  water.  But  when  the  inceflTant 
rains  and  melted  fnow  which  feed  thefe  inunda- 
tions begin  to  fail,  and  the  river  fails  within  irs 
banks,  the  vapour  which  the  fun  exhales  from 
the  raw  and  humid  furface,  from  whence  the  wa- 
ter has  newly  retreated,  corrupts  the  air,  and 
makes  one  of  the  richeft  countries  in  the  world 
a fcene  of  mifery,  ficknefs,  and  death.  What  a 
blefllng  would  it  be  to  the  miferable  inhabitants 
bf  the  banks  of  that  river,  and  the  many  other 
great  rivers  of  the  world  which  overflow  their 
banks,  and  enter  the  fea  by  many  mouths,  if  they 
were  improved,  and  led  to  the  fea  in  one  united 
ftream,  and  their  channels  deepened,  fo  as  to  pre- 
vent the  inundations,  to  facilitate  the  draining 
and  meliorating  their  fertile  banks,  and  the  adja- 
cent  plains  and  morafles,  and  to  improve  the  in- 
land 
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land  navigation,  and  purify  the  air ! Thefe  are 
invaluable  bleflings,  •which  a fufficiently  deep  and 
wide  channel,  and  a ftraight  unobflruded  courfe 
of  the  rivers,  would  facilitate  the  acquifitlon. 
of.  It  is  a confined,  fhallow,  obftru^led  courfc, 
that  Is  the  firft  caufe  of  ftagnation.  A deep 
and  regular  channel  will  pour  out  more  water 
into  the  fea  in  one  hour,  than  a fhallow,  ir- 
regular, and  obflrudted  channel  will  in  fix.  We 
have  a familiar  demonftration  of  the  truth  of 
this  frequently  before  our  eyes.  How  many 
fmall  rivers  and  large  rivulets  have  we  feen, 
which  made  a lake  of  a valley  after  every  great 
fliower  of  rain,  while  they  were  allowed'^to  creep 
and  warble  through  their  old  irregular,  obflru£i:- 
ed,  meandering  channels,  which  run  clear  off  In 
the  greateft  floods,  when  new  channels  were  cut 
for  them  in  a ftraight  line  up  the  valley,  and 
fome  of  them  will  not  half  fill  their  new  and  re- 
gular channels. 

This  is  a perfed  demonflration  of  the  truth  of 
my  doclririe  refpeding  the  improvement  of  the 
channels  of  great  rivers  which  are  fubjefl;  to  in- 
undations. We  have  only  to  make  the  channels 
regular,  deep,  and  wide,  in  proportion  to  the 
magnitude  of  the  river,  when  in  flood  ; and  the 
water  will  run  off  in  a ratio,  or  true  proportion, 
of  the  different  quantities  of.  water  in  the  great 
and  little  rivers, — of  the  depth  and  widenefs  of 
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their  feverai  channels,  and  of  the  velocity  of  the 
current  of  each  ; and  a ftraight  and  uniformly  re- 
gular channel  always  facilitates  and  increafes  the 
velocity  of  the  current.  If  the  feverai  mouths  of 
the  Danube,  and  many  other  European  rivers, 
were  collected  into  one  dream,  and  their  chan- 
nels made  fufficiently  deep,  wide,  and  regular, 
for  facilitating  inland  navigation,  what  immenfe 
advantage  would  it  be  to  the  commerce  and  agri- 
culture of  the  countries  thro’  which  they  run 
to  the  fea. 

The  inland  navigation  of  many  European  ri- 
vers might  be  greatly  improved  at  fmall  expence, 
by  deepening  their  channels,  as  direfted  above ; 
which  would  be  an  immenfe  and  a lading  benefit 
to  the  manufa£lures,  commerce,  and  agriculture 
of  the  countries  upon  both  fides  of  fuch  rivers. 

With  refpeft  to  the  fmall  rivers  of  Britain,  and 
other  places  which  are'fubjeft  to. inundations,  or 
to  deviate  from  their  proper  courfe,  and  injure 
towns,  roads,  fields,  or  fingle  buildings,  the  mod 
fimple  and  frugal  method  of  deepening  and  im- 
proving the  channels  of  fuch  of  them  as  run  up- 
on a bed  of  dones,  is,  to  get  a number  of  men, 
women,  and  children,  in  dimmer,  when  the  river 
is  low,  and  pick  up  all  the  dones'  out  of  the  pro- 
per bed  or  channel  of  the  river,  from  the  bignefs 
of  the  fid  and  upwards,  to  the  larged  of  all,  and 
lay  them  down  upon  one  or  both  fides,  as  the 
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lituation  and  figure  of  the  ground  admit ; always 
taking  care  to  lay  them  fo  far  out  of  the  current, 
as  to  give  room  enough  for  the  river  in  flood, 
and  to  be  out  of  danger  of  the  floods  fweeping 
them  in  again.  When  all  the  ftones  which  are 
prefently  feen  are  carried  out,  let  the  work  ftand 
until  more  are  difcovered.  The  firfl  heavy  fiiower 
of  rain  will  wafh  away  the  fand  and  gravel,  and 
difcover  more  {tones,  which  may  be  alfo  carried 
out  as  foon  as  the  river  is  low  enough,  and  a fe- 
cond  flood  will  ftill  difcover  more  deeper  down  ; 
and  if  all  the  great  and  fmall  ftones  which  are 
laid  bare  by  ^ every  flood,  are  carried  out  of  the 
proper  channel,  a river,  by  this  fimple  method, 
may  be  deepened  as  low  down  as  you  pleafe, 
without  any  material  expence.  This  method  of 
deepening  or  finking  the  beds  of  ftony  rivers  is 
as  efledtual  as  it  is  fimple ; and  I am  confident, 
that  it  will  not  coft  five  per  cent,  of  the  expence 
of  any  other  method  that  can  be  devifed.  That 
it  is  efieftual,  1 know  by  experience  ; and  a few 
people  will  clear  a great  extent  of  channel  in  a 
day,  unlefs  many  of  the  ftones  are  fo  large  as  to 
require  levers,  and  much  labour  to  remove  them. 
AVhen  the  river  is  too  big  for  men  to  ftand  and 
work  in  the  ft  ream  in  furnmer,  then  the  channel 
muft  be  cleared  with  ftone  and  gravel  rakes,  as 
direded  above.  A very  little  work  w^ell  timed, 
upon  this  principle  and  method,  will  frequently 
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prevent  the  mifchief  and  havock  which  many  fir 
vers  make  by  overflowing  and  changing  their 
courfe.  By  lifting  the  flones  chiefly  out  of  the 
fide,  or  courfe  where  you  want  the  river  to  run, 
you  may  by  degrees  humour  the  current,  and 
lead  it  any  way  you  pleafe. 

Where  the  beds  of  rivers  are  chiefly  fand 
or  gravel,  their  channels  rnuft  be  deepened  and 
improved,  by  dredging  with  rakes  of  different 
fizes,  as  directed  above,  and  by  rolling  with  fpik- 
cd  rollers,  which  will  lift  up  the  fand,  and  mix  it 
with  the  water,  and  the  ftream  will  carry  it  away 
by  degrees. 

I am  fully  fenfible,  that  all  the  methods  of 
deepening  and  improving  the  channels  of  great 
rivers,  which  I have  pointed  out,  are  arduous,  ex- 
penflve,  and  difficult.  The  work,  in  many  in- 
flances,  is  of  fuch  vafl:  magnitude,  that  it  may 
appear  to  many  quite  impracticable  ; however, 
genius,  induftry,  and  a true  fpirit  for  improve- 
ment, feldom  look  upon  difficulties  in  this  light, 
and  efpecially  when  Itimulated  by  the  neceffity 
of  the  improvement,  and  the  glory  and  advan- 
tages to  be  gained  by  it.  What  has  man  failed 
to  accomplifh,  when  the  end  and  the  means  ,were 
equal  to  the  undertaking  ? When  the  great  Cre- 
ator beflows  genius  and  a comprehenfive  mind 
upon  any  of  the  children  of  men,  he  alfo  with  it 
communicates  the  image  of  his  own  omnipotence, 
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which  qualifies  the  man  of  genius  to  plan  and 
execute  great  works,  both  for  utility,  and  for 
fplendour  and  oiienration.  Look  abroad  into  the 
world,  and  confider  a little  what  great  things 
have  been  done ; and  are  our  powers  more  con- 
fined and  weakened  now,  by  the  very  great  im- 
provements in  philofophy  and  fcience  ? No. 
Philofophy  now  applies  the  principles  of  mecha- 
nics to  the  ufeful  arts,  and  valuable  difcoveries 
and  improvements  are  daily  made,  and  making, 
which  are  of  inconceivable  benefit  to  fociety. 

If  the  nations  and  rulers  of  the  world  would 
combine  their  forces,  and  make  good  ufe  of  the 
means  which  Providence  hath  put  in  their  power, 
nothing  would  be  too  hard  for  them.  Would 
they  but  employ,  for  one  age,  the  one  half  of  the 
men  and  money  which  is  deftroyed  by  them,  in 
every  age,  upon  ufelefs,  cruel,  and  capricious 
wars,  the  great  works  which  I point  out  might 
be  confiderably  advanced  in  that  age  ; and  what 
is  the  objedl  ? The  means  to  be  employed  in  any 
undertaking  is  always  to  be  juftified  by  the  ob- 
jedt  or  end  to  be  gained  thereby  ; and  here  the 
objecl  and  end  is  truly  laudable  and  great ; no 
lefs  than  the  acquifition  of  another  world  to  be 
added  to  the  prefent,  without  enlarging  the 
bounds  of  the  terraqueous  globe,  and  that  world,* 
fo  united,  many  times  more  falubrious,  fertile, 
«i.nd  convenient  for  the  mutual  commerce,  wealth 
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and  happinefs  of  fociety  than  the  prefent,  in  all 
parts  of  the  earth  ! The  uniting  the  feveral  quar- 
ters and  families  of  each  continent  together  into 
one  compact  convenient  neighbourhood,  by  im- 
proving the  navigation  of  the  rivers  and  the  wafte 
lands,  and  by  correcting  and  improving  the  cli- 
mates of  the  world,  and  driving  out  ficknefs,  and 
weakening  the  power  of  immature  death. 

A war  upon  want,  ficknefs,  and  death,  is  wor- 
thy of  a new  fet  of  knights  errant ; and  in  thefe 
papers  I point  out  a large  field  for  adventure, 
and  all  their  exploits  are  fure  to  be  recorded  in 
the  rolls  of  Heaven. 

What  exploits  can  be  more  worthy  of  a place 
in  the  celeftial  chronicles,  than  procuring  plenty, 
health  and  convenience  to  millions  of  the  chil- 
dren of  men ! Your  Alexanders  and  Caefars  are 
famous  in  the  records  of  men,  for  having  de- 
firoyed  millions  of  the  human  race ; but  what 
good  has  either  of  them  done  ? But  the  wars  I 
point  out  are  agalnft  the  worft  enemies  of  the 
human  race,  ficknefs,  famine,  and  premature 
death  ; and  the  conquerors  in  this  field  w''ould 
be  immortalized,  as  the  fathers  and  lading  bene- 
factors of  mankind  to  endlefs  ages  ; and  they  are 
certain  of  fecuring  endlefs^  pralfe  from  God  and 
all  good  Spirits,  for  having  done  good  in  this 
world ; and  as  a fecondary  motive  to  fuch  worth 
^nd  greatnefs,  there  is  fo  much  gratitude  among 
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men,  that  the  memory  of  fuch  illuflrious  a£tions, 
fuch  unbounded  benevolence,  would  be  handed  ' 
down  to  latefl  pofterity. 

Thefe  great  works  of  deepening  rivers  and 
draining  marfhes,  for  increafmg  and  improving 
the  foil,  and  correcting  climates,  would  be  con- 
venient in  many  parts  of  Europe,  and  peculiarly 
neceflary  in  Afia,  Africa,  and  America. 

If  the  Danube  and  other  great  rivers  of  Europe 
were  properly  deepened,  and  otherwife  improved, 
it  would  greatly  improve  inland  navigation,  as 
well  as  the  foil  and  climate  ; and  then  we  fliould 
not  hear  fo  frequently  of  towns  and  villages,  and 
people,  and  dock,  being  fwept  away,  and  of  fuch 
other  lolfes  and  devaftation  from  alinoft  every  land 
flood  that  happens  ; and,  moreover,  fuch  deepen- 
ing would  greatly  increafe  the  wealth  and  profpe- 
rity  of  Europe  ; and  by  the  falubrity  and  equani- 
mity of  climate  which  the  improvements  hinted  at 
would  procure,  difeafe  and  famine  would  not  be 
experienced  as  now.  The  malignant  and  fickly 
climates  of  fame  parts  of  Afia,  and  of  almofl  all 
Africa,  and  the  extreme  cold  in  winter,  and  ma- 
lignant climates  of  America,  are  almoft  entirely 
occafioned  by  the  watery,  humid,  and  undrained 
ftate  of  that  country.  The  greateft  part  of  the 
furface  of  the  continent  of  America  is  covered 
with  lakes  and  woods,  the  ftagnations  of  rivers 
pverflowing  their  banks,  and  of  confequent  mo- 
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rafles.  Upon  fuch  a face  of  the  country,  the 
.rays  of  the  fun  are  plunged  and  abforbed  m’a 
watery  furface,  or  in  the  damp  lhades  of  the 
woods,  and  the  atmofphere  is  always  overloaded 
with  humid  and  putrid  vapours.  To  fay  with 
Raynal  and  others,  that  the  woody,  humid,  and 
cold  ftate  of  America  are  marks  of  infancy,  or  of 
its  having  lately  emerged  from  the  waters  of  a 
deluge,  is  nonfenfe.  Without  the  effectual  ap- 
plication of  the  improving  hand  of  man,  thefe 
marks  of  imperfection  will  continue  and  increafe 
to  eternity.  The  great  rivers  of  America  have 
formed  prodigious  tracks  of  new  land  upon  the 
fhores,  and  in  the  plains  ; the  beds  and  channels 
of  thefe  rivers  are  every  where  choaked  up  and 
rifen,  and  continually  rifmg  much  higher,  by 
which  extenfive  lakes  and  mbraffes  are  formed, 
and  (till  increafmg  ; and  without  the  improving 
hand  of  man,  they  will  ftill  increafe,  and  grow 
worfe  and  worfe,  while  the  world  endures.  The 
woods  of  i^merica  now  cover  immenfe  tracks  of 
the  beft  and  naturally  dried  lands,  which  conti- 
nually increafe  in  humidity,  by  the  dagnations  of 
decayed  vegetables ; and  this  evil  will  never  de- 
creafe  by  the  ordinary  courfe  of  nature  ; and  it 
is  well  known,  that  all  the  rays  of  the  fun  are  ab- 
iH  forbed  in  the  damp  and  putrid  umbrage  of  im- 
menfe woods,  from  whence  a tainted  fickly  va- 
pour mud  exhale  for  ever,  as  well  as  from  the 
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ftagnant  and  putrid  moraflTes,  both  of  which  emit 
living  fleams,  loaded  with  various  animalcule, 
which  are  ficknefs  and  death  to  the  human  race, 
and  to  moft  of  the  ufeful  domeftic  animals  ; and, 
therefore,  unlefs  the  rivers  of  America  are  deepen- 
ed, the  morafles  drained,  and  the  prodigious  fo- 
refls  cut  down,  or  greatly  thinned  and  perflated, 
the  climates  will  for  ever  continue  as  they  are,  or 
grow  worf’e. 

It  is  well  dire6led  induflry  that  meliorates  the 
various  foils  and  climates  of  the  nations,  and 
makes  them  fertile,  pleafant  and  falubrious.  There 
, is  an  infallible  proof  of  the  truth  of  what  I affert, 
in  America  itfelf,  to  be  adduced  from  experience, 
without  recurring  to  the  principles  of  philofophy, 
,and  in  the  experience  of  all  other  countries  over 
which  the  hand  of  induflry  has  paffed.  The  cli- 
mate is  already  very  much  altered  for  the  better 
in  the  provinces  of  North  America,  where  a very 
fmall  part  only  of  the  woods  have  been  cut  down, 
and  of  the  lands  improved  ; but  very  much  re- 
mains to  be  done  there  yet,  towards  the  effedlual 
improvement  of  the  navigation  of  the  rivers,  the 
fertility  of  the  foil,  and  the  falubrity  of  the  cli- 
m.ate  and  atmofphere.  Deepening  the  great  ri- 
vers of  America,  as  low  as  the  tides  will  allow,  in 
the  markiine  plains,  and  as  low  as  circumflances 
will  require  in  the  inland  countries,  would  at 
once  in.prove  the  navigation  of  thofe  rivers,  faci- 
litate 
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litate  the  draining  of  the  moraffeSj  and  prevent  in 
future  the  inundation  of  the  plains  in  rainy  fea- 
fons.  Collateral  cuts  from  the  deepened  rivers, 
properly  direfted  through  the  loweft  parts  of  the 
morafles,  and  thefe  interfeflied  by  fufEciently  large 
ditches,  will  effeftually  drain  the  flagnations  in 
the  plains  upon  both  fides  of  the  rivers.  The 
main  drains  or  collateral  cuts  from  the  deepened 
rivers,  may  be  laid  out  and  made  in  fuch  a man- 
ner as  to  anfwer  for  navigable  canals,  which  may 
come  to  be  of  inconceivable  utility  in  other  ex- 
tenfive  countries,  as  they  now  are  in  China. 

Where  the  morafles  are  deep  and  boggy,  al»  , 
lowance  muft  be  made  in  the  depth  of  the  princi- 
pal canals  and  interfefling  ditches  for  the  fubfi- 
ing  of  the  chaotic  furface,  when  the  humidity  is 
drained  out  of  it.  But  this  is  too  particular  for 
my  plan,  which  is  only  to  touch  at  fome  of  the 
principal  parts  of  my  fubjedt  in  brief  and  curfory 
hints. 

Deepening  the  beds  of  the  great  rivers,  of 
America,  and  ditching  the  morafles,  will  drain  an 
immenfe  quantity  of  water  off  the  furface  of  that 
continent.  When  the  beds  of  the  rivers  are  fo 
deepened  as  to  prevent  inundations  in  rainy  fea- 
fons,  fuch  plains  upon  the  banks  of  the  rivers,  as 
now  only  afford  indifferent  paflure  in  the  dry 
mojiths  of  the  year,  may  then  be  improved  f(  f 
proper  crops.  Proper  canals  and  interfering 
VoL.  II.  3 T ditches 
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ditches  ihould  alfo  be  made  in  the  favannahs  of 
America,  to  carry  ofl'  the  water  as  it  falls  upon 
them  in  the  rainy  feafons.  Stagnating  waters 
four  the  furface  of  the  ground,  and  taint  the  air 
with  putrid  exhalations  ; and,  therefore,  the 
fooner  the  rain  water  runs  off  thefe  extenfive 
grafly  plains,  the  fweeter  the  grafs  and  the  purer 
the  atmofphere  will  prove. 

The  proper  management  of  the  woods  of  Ame- 
rica would  alfo  have  a mighty  effedl  towards  im- 
proving the  climates  and  atmofphere  of  that  great 
and  now  unhealthy  continent.  If  the  furface  of 
America  w-as  improved  like  the  furface  of  China 
or  England,  the  climate  or  atmofphere  w'ould  be- 
come as  temperate  and  falubrious.  The  condi- 
tion of  the  furface  of  the  ground,  and  the  flate  of 
agriculture  in  a country,  makes  and  determines 
the  climate  and  equality  of  the  atmofphere  more 
than  its  fituation  in  point  of  latitude.  This  is  a 
fact  remarkably  well  experienced  in  all  w’ell  cul- 
tivated countries,  and  in  the  near  neighbourhood 
of  all  dry  mountains  and  fandy  or  gravelly  plains. 
To  purify  the  atmofphere  from  the  damp  and  pu- 
trid exhalations  of  the  prodigious  forefts  of  Ame- 
rica, wide  avenues  lliould  be  cut  through  them  in 
the  direcllon  of  the  prevailing  winds,  and  great 
care  fhjould  be  taken  to  drain  them  from  all  hu- 
mid dagnations.  There  are  certain  points  of 
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the  compafs  from  which  the  winds  blow  the 
greateft  part  of  the  year  in  all  countries. — 
The  avenues  through  the  woods  fliould  be  cut  in. 
the  line  of  thefe  prevailing  winds,  that  they  may 
blow  through  freely,  to  perflate  every  part  of  the 
woods,  and  difperfe  and  carry  away  the  generat- 
ing damps  and  putrefatlions  of  the  forefls.  The 
columns  or  ftrips  of  wood  to  be  left  fliould  be  as 
narrow  and  as  thin  as  pofTible. 

The  real  demands  of  the  country  for  timber 
fliould  be  the  only  rule  by  which  to  regulate  the 
breadth  of  the  flrips,  and  the  diflance  ofthe  trees 
^ from  one  another  in  each  flrip  j and  the  hedge 
row  trees  fliould  be  taken  into  the  account  of 
the  quantity  of  timber  necelfary.  The  land  of 
the  avenues  between  the  flrips  fliould  be  well 
drained  and  improved,  and  every  part  of  the  flrips 
fliould  be  perfectly  well  drained,  becaufe  one  acre 
of  humid  ground  or  under  wood  will  produce  more 
putrid  vapour  to  taint  the  air,  than  a choufand  of 
well  cultivated  land.  Particular  care  fliould  be 
taken  to  be  very  exaft  in  draining  and  perflat- 
ing  the  woody  parts  of  the  countries  between  the 
tropics,  which  undoubtedly  will  have  a mighty 
effea  in  purifying  the  air,,  and  improving  the 
climate  of  thofe  unhealthy  regions.  In  warm 
countries  between  the  tropics,  no  humid  flagna- 
^tons  fliould  be  left  upon  any  part  ol  the  furface 
of  the  ground,  as  fuch  places  are  the  fertile 
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wombs  and  nurferies  of  ficknefs,  and  immature 
death  to  the  miferable  inhabitants.  The  utmoff 
care,  fkill,  and  exaclnefs  fhould  be  employed  in 
draining  every  foot  of  ground  in  thefe  warm 
climates,  and  in  perflating  the  woods,  by  cut- 
ting avenues  through  them.  A much  lefs  quan- 
tity of  wood  fliould  be  left  in  warm  countries, 
than  in  thofe  that  are  cold,  becaufe  there  is  much 
lefs  needed,  efpecially  for  feuel.  If  the  lands  were 
properly  improved  in  thefe  warrn  countries,  the 
prunings  of  a fmall  quantity  of  wood  would  go 
far  towards  the  neceflary  fupply  of  feuel  j but  as 
the  fun  is  frequently  hot  in  thefe  countries,  the 
fhade  of  ftripS  of  wood  may  be  very  neceifary  for 
man  and  beafl;  ; however,  if  they  are  neceflary, 
they  fliould  be  very  narrow,  and,  perhaps,  they 
fliould  be  formed  in  undulating  lines,  that  the 
cattle  may  find  fliade  in  the  concavities  of  the 
undulations,  when  the  fun  is  in  a line  with  the 
ftrip,  which  will  happen  every  day. 

It  was  obferved  before,  that  as  little  humidity 
as  pofTible  fliould  be  left  upon  the  furface  of  the 
ground  in  w^arm  countries.  In  draining  the  fa- 
vannahs,  the  arable  and  pafture  lands,  and  the 
flrips  of  wood  in  fuch  countries,  as  many  cover- 
ed drains  as  pofiible  fliould  be  made,  efpecially  in 
level  ground,  becaufe  ftagnant  ditch  water  in  fuch 
places  teems  with  myriads  of  reptiles,  infects,  and 
animalcule.  The  Kings  of  Spain  and  Portugal, 
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with  their  fubjefts,  are  highly  interefted  In  the  pur- 
port  of  thefe  obfervations.  Were  the  rivers  deepen- 
ed, the  moraffes  and  (hallow  ftagnant  waters  drain- 
ed, the  woods  perflated,  and  moftly  taken  away,  and 
the  lands  well  drained  and  perfeftly  cultivated, 
the  climate  and  atmofphere  of  South  America, 
and  the  Brafils,  would  become  as  healthy,  pure, 
and  falubrious  as  fome  parts  of  the  continent  of 
Europe.  If  the  woods  of  terra firma  were  cut 
down,  and  the  lands  perfedly  drained  and  im- 
proved,  and  no  ftagnations  of  any  kind  left  to 
putrefy,  Carthagena,  Portobello,  and  other  like 
places,  w^ould  then  become  the  fcenes  of  firm 
health,  beauty,  joy,  and  vigorous  adivity,  as  well 
as  of  fertility  and  abundance  of  all  things.  This 
is  the  effedual  method  to  drive  away  fqualid  fick- 
nefs,  mifery,  and  want  out  of  the  w^orld,  even 
from  every  climate.  In  purfuing  fuch  improve- 
ments, fpecial  regard  fhould  be  firft  paid  to  mari- 
time places,  which  are  conveniently  fituated  for 
extenfive  commerce,  becaufe  fuch  places  are  re- 
markably ufeful  and  neceflary  to  further  the  im- 
provement of  the  reft  of  the  world. 

The  purport  of  thefe  obfervations  is  of  fuch  mag- 
nitude and  importance  to  the  welfare  of  the  world, 
and  efpecially  of  the  new  world,  that  they  merit  afe- 
rious  enquiry  whether  they  are  founded  in  truth 
or  not,  and  they  will  bear  the  ftri£left  ferutiny. 
They  arc  founded  upon  folid  principles,  and  they 
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have  the  experience  of  ages,  and  of  all  cultivated 
nations,  on  their  fide.  The  truth  of  them  can  be 
proved  to  the  clearefi;  demonftration,  and  innu- 
merable examples  could  be  produced  in  proof  and 
illuftration  ; but  fuch  a defign  is  entirely  out  of 
my  plan,  which  is  to  drop  as  many  general  ufeful 
hints  as  poffible  in  a very  few  pages,  and  leave 
them  to  be  examined  and  improved  by  the  world; 
and  I trull  that  they  will  Hand  the  tell.  Look 
over  the  face  of  the  continent  of  America  in  its 
prefent  Hate  : what  does  the  fun  Ihine  upon 
there?  Upon  woods,  lakes,  and  marllies — upon 
the  wide  inundations  of  great  rivers,  or  upon  the 
llime  which  they  have  depolited — upon  large 
plains  and  favannahs,  which  are  choaked  with  the 
putref)  ing  fruits  of  their  own  fertility  ; and  what 
can  the  fun  exhale  from  fuch  a furface  ? Nothing 
but  the  fetid  Ileam.s  of  llagnant  W9.ter,  and  of 
putrid  vegetables ; and  thefe  lofe  none  of  their 
malignant  qualities  by  floating  in  the  air,  but 
carry  ficknefs  and  death  upon  the  wings  of  the 
winds,  or  rather  In  every  motion  of  the  lungs  of 
the  wretched  inhabitants  of  thofe  countries. 

While  the  richell  fragrance  of  flowers  and  fruits 
ejthaled  from  the  enamelled  meadow’s,  fruit  trees, 
and  well  cultivated  fields  of  the  moll  of  Europe, 
a confiderable  part  of  Afia,  and  a fmall  propor- 
tion of  Africa,  perfumes  the  atmofphere  with 
pleafure,  health  and  joy  ; every  gale  in  America, 
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and  mofl  of  Africa,  is  at  the  beit  overloaded 
with  humidity,  and  generally  tainted  with  the 
fqualid  fleams  of  flagnant  water  and  putrefied 
vegetables  ; and  magnifying  glaffes  fhew  us,  that 
fuch  water,  and  fuch  rotten  and  rotting  vege- 
tables, are  replete  with  various  forms  of  life,  fo 
minute  as  eafily  to  rife  and  float  in  the  air,  im- 
perceptible to  the  naked  eye  of  man  ; but  this, 
living  atmofphere  is  ficknefs,  pain,  and  death  to 
the  human  race,  and  to  many  other  animals. 

O ye  rulers  of  the  world,  ye  men  of  wifdom  and 
power  ! w’^eigh  thefe  confiderations,  which  are  fe- 
rioufly  and  honeftly,  though  rudely,  laid  before 
you,  for  your  information  and  emolument!  The 
beds  of  the  rivers  may  be  deepened  and  improv- 
ed,— the  moraffes  and  fhallow  lakes  may  be  drain- 
ed,— the  unneceflary  and  noxious  forefls  may  be 
cleared  away  off  the  face  of  the  earth.  ‘ The 
four  favannahs  may  be  ditched  and  fweetened,  and 
the  idly  fertile  plain  fields  and  meadows  which 
emit  deadly  vapours,  from  the  putrid  redun- 
dance of  their  now  ufelefs  productions!,  may  be 
perfedlly  drained  and  well  cultivated.  And  what 
would  be  the  confequence  of  all  thefe  great 
w'orks,  fuppofmg  them  to  be  performed  ? It 
would  fas  1 faid  before)  add  another  world  to 
the  prefent,  without  enlarging  the  bounds  of  the 
earth,  and  that  world  would  be  capable  of  main- 
taining nearly  as  many  men  and  beafls  as  the 
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prefent;  and,  therefore,  it  would  double  the 
ftock  of  both,  with  the  means  of  employing  and 
maintaining  them.  It  would  connedl  the  various 
parts  and  families  of  each  continent  together,  in- 
to one  great  and  populous  neighbourhood,  and 
procure  them  health  and  plenty,  with  all  the 
conveniencies  and  all  the  advantages  of  mutual 
intercourfe.  By  removing  the  ftagnant,  crude, 
and  putrid  caufes  of  the  corruption  of  the  air, 
it  would  be  the  effedual  means  of  procuring  and 
diffufing  a more  fimple,  pure,  and  falubrious  at- 
mofphere^  over  all  parts  of  the  globe  j fo  that 
all  men  every  where  may  draw  in  health,  joy, 
and  long  life  with  every  breath,  and  perhaps  they 
might  by  degrees,  in  the  courfe  of  time,  recover 
the  ftrength  and  longevity  of  the  Patriarchal 
ages.  And  are  there  any  other  fuch  objeds  of 
purfuit  and  acquifition  in  this  world?  None  that 
1 can  comprehend.  What  are  all  the  mines  of 
gold  and  jewels  in  the  world  to  thefe  acquifi- 
tions  ? The  means  and  accomodations  of  life,  and 
of  multiplied  population  and  induflry,  and  of 
mutual  and  extended  commerce,  is  the  real  wealth 
and  happinefs  of  the  world  ; and  all  this  of 
courfe  refults  from  the  propofed  improvements. 

I wifli  to  fay  as  little  as  poffible  upon  every 
part  of  my  fubjed,  to  make  myfelf  properly  un- 
derftood  j but  perhaps  1 have  faid  too  little  about 
the  woods  of  America ; and  when  I fpeak  of 
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America,  I beg  leave  to  obferve,  that  the  fame 
improvements  will  be  ufeful  and  falutary  to  Eu- 
rope,  Alia,  and  Africa,  under  nearly  the  fame 
parallels  of  latitude  j and  with  refpeft  to'  the  ri- 
vers and  moralTcs  in  all  latitudes  whatever.  I ad- 
vife  clearing  away  the  moll;  of  the  wood  of  Ame- 
rica off  the  fac6  of  the  country.  But  I am  aware 
that  the  inhabitants  will  plead  the  neceffity  of  pre- 
ferving  the  woods  for  the  important  purpofes  of 
building  and  feuel ; and  I am  fenfible  that  they 
cannot  fubfift  without  both,  and  therefore,  a fuf- 
ficient  quantity  of  timber  muft,  fome  how  or 
other,  be  referved  or  procured  for  them. 

In  order,  at  once,  to  remove  the  noxious  ef- 
fects of  the  prefent  woods,  and  to  give  a fupply 
equal  to  their  neceflities,  I propofe,  that  the  fides 
and  fummits  of  dry  mountains  Ihould  be  covered 
with  wood,  and  that  the  dry  banks,  or  fides  of  ra- 
vines and  dales,  be  filled  with  wood  ; and,  I ima- 
gine, that  thefe  fituations,  along  with  the  hedge 
rows,  where  they  are  ufed,  and  fome  few  very 
narrow  ftrips,  would  be  fufficient  for  all  their  ne- 
ceffities.  ^ 

The  fides  of  dry  mountains,  and  the  dry  fides 
of  dales  and  ravines,  will  certainly  grow  enough 
of  timber  for  the  tropicat  inhabitants,  and  for 
thofe  of  all  other  warm  countries  j .and  therefore, 
they  fhould  let  no  wood  grow  upon  their  plains, 
nor  upon  any  of  their  humid  or  very  fat  grounds. 
Von.  II,  3 U excepting 
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excepting  fome  fingle  trees,  and  a few  rows  or 
lines  to  afford  a fhade  from  the  burning  rays  of 
the  fun  : And,  if  all  the  woods  were  cleared  off 
the  plains  and  richer  foils,  and  all  the  moraffes 
and  favannahs  drained,  and  the  face  of  the  country 
well  cultivated,  the  cold  parts  of  America  would 
then  become  much  warmer,  and  of  a more  equal 
temperature  in  all  feafons  of  the  year  ; and  the 
climates  and  diflrids  which  are  at  prefent  nox- 
ious, fickly,  barren,  and  mortal,  would^  become 
perfectly  healthy,  fertile,  and  agreeable. 

The  fum  of  all  the  advantages  which  the  na- 
tions of  the  w'orld  will  reap  by  the  great  w^orks 
and  improvements  propofed  to  them,  may  be 
briefly  comprehended  in  three  general  heads,  or 
propofitions,  viz. 

17?,  The  acquifition  and  improvement  of  nu- 
merous parcels  or  trafts  of  land  in  almofl  all 
parts  of  the  world,  fuppofed  to  be  nearly  equal 
in  value  to  all  the  land  in  the  world  at  prefent 
under  culture,  confidering  the  fertility  and  con- 
venient fituafion  of  the  lands  to  be  gained  for  in- 
, duftry  and  comnierce. 

id^  The  removing  of  all  the  flagnant  waters, 
putrefaGions,  and  other  caufes  of  noxious  va- 
pours, off  the  face  of  the  earth,  and  creating  a 
fimple,  pure,  and  falubrious  atmofphere  over  all 
parts  of  the  globe,  w'hich  would  procure  more 
temperance  and  equanimity  of  climate  and  w'^ea- 
’ ' • ' ther 
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ther  every  where,  without  too  much  rain,  &c.  in 
thofe  places  which  are  now  deluged  and  fteeped 
' in  water  for  half  the  year,  or  more  ; and,  in 
courfe  of  time,  the  health  and  longevity  of  the 
human  race  would  be  greatly  increafed. 

3^/,  The  improvement  of  the  inland  navigatioii 
of  the  world  would  greatly  enhance  the  value  of 
the  firft  article,  and  would  be  a very  great  con- 
i^enience  to  all  parts  of  the  earth.  And  here  I ' 
may  venture  to  make  a plain  and  obvious  remark, 
viz.  that  thefe  three  acquilitions  are  fo  far  coii- 
nefted,  and  depend  fo  much  upon  one  another, 
that  each  of  them  enhances  the  value  of  the  other 
two,  and  neither  of  them  would  be  of  half  its 
real  value  without  the  others. 

Before  I conclude  thefe  curfory  hints  upon  this 
great  fubjeft,  I beg  leave  to  exprefs  my  regret 
that  I cannot  with  equal  confidence  point  oiit  a 
certain  and  infallible  method  of  improving  the 
fandy  defarts  of  Barca,  Arabia,  &c.  which  are  a 
vaft  nuifance  upon  the  face  of  the  earth  ; and, 
therefore,  I could  wifh  to  fay  fomething  to  the 
purpofe  upon  fuch  an  interefting  fubjeft.  But  I 
find  it  exceeding  difficult  to  treat  thife  topick  in  a 
praflicable  and  fatisfaftory  mannen 

It  is  unneceffary  to  give  any  hiflory  of  thefe  de- 
farts. It  is  well  known,  that  the  fandy  plains 
which  are  found  in  fo  many  parts  of  the  world, 
are  pernicious  in  three  different  ways : 
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ly?,  As  they  occupy  fuch  extenfive  trafts  of  the 
iurface  of  the  earth,  which  is  now  entirely  ufe- 
lefs,  but  which  would  be  exceedingly  valuable 
in  fuch  fituations,  if  only  middling  foil. 

2d,  Thefe  fands  are  always  dry  and  parched. 
There  is  not  fufEcient  humidity  in  fuch  places  to 
abforb  and  qualify  the  burning  rays  of  the  fun, 
and  therefore,  in  the  hot  weather  of  dry  feafons, 
the  natural  heat  of  the  fun  in  fuch  places  is  fd 
much  incrcafed,  that  the  atmofphere  becomes  too 
hot  for  the  life  and  health  of  man  or  bead  ; and 
this  exceffive  heat  rarifies  the  air  to  fuch  a degree, 
as  frequently  to  generate  fuch  high  winds  and 
tempeftuous  weather,  as  fweeps  all  before  it. 

Thefe  winds  and  tempefts  make  the  fandy 
plains  fo  exceeding  troublefome  and  dangerous 
for  travellers,  that  many  thoufands  of  lives  are 
loft  in  them.  It  is  not  uncommon  for  a whole 
caravan,  conftfting  frequently  of  more  than  a 
thoufand  men,  befides  a ftill  greater  number  of 
cattle,  to  be  buried  at  once  under  the  fand,  which, 
in  a ftrong  wind,  overwhelms  them  in  a moment ; 
and  it  has  fometimes  happened,  that  whole  ar- 
mies have  been  buried  alive  under  tremendous 
billows,  or  moving  mountains  of  fand.  I need 
not  fay  more  to  make  it  appear  a deftreable  ac‘ 
quifition  for  the  welfare  of  the  world,  if  fuch  a 
dreadful  nuifance  could  be  removed  out  of  it,  or 
at  leaft  be  fo  far  remedied,  as  to  prevent  its  ef- 
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feci  from  being  fo  very  pernicious  and  dedruc- 
tive. 

Let  us  now  enquire  if  the  thing  is  at  all  prac- 
ticable ; and  here  I can  alTert  nothing  with  con- 
fidence. All  I pretend  to  do,  is,  with  diffidence, 
to  fuggeft  fuch  thoughts  as  occur  to  me,  which 
appear  to  have  fome  probability  of  fuccefs.  , High  ' 
mountains  of  fand,  or  fuch  defarts  as  are  of  very 
unequal  fuperficies,  arc  quite  out  of  the  queftion.  ■ 
It  is  only  fandy  plains  that  we  fuppofe  any  way 
prafticable  ; and  with  refped  to  thefe,  it  is  fup- 
pofed,  that  moll  of  the  fandy  plains  in  the  world 
are  fituated  lower  upon  the  plane  of  the  horizon 
than  the  fources  of  the  neareft  rivers  to  each  of 
them  j and  if  fo,  it  is  further  fuppofed,  that  fome 
parts  or  branches  of  fuch  rivers  can  be  turned  out 
of  their  ordinary  courfe  or  channel,  and  led  or 
conducted  on  to  the  fandy  plains.  Where  the  fan- 
dy plain  is  extenfive,  a fmall  river  will  not  be  fuf- 
ficient,  and,  therefore,  it  is  neceffary  to  look  out 
for  a large  one,  which,  perhaps,  is  not  to  be  found 
at  a moderate  diftancc.  However,  fuppofmg  it 
Ihould  be  more  than  a hundred  miles  off  from 
any  part  of  the  defart,  it  is,  notwithftanding,  ne- 
ceffary to  have  it. 

The  expence  of  cutting  a new  channel  for  fuch 
a river,  to  lead  it  to  the  neareft  part  of  the  fandy 
plain,  will  be  very  great  j and  we  fuppofe,  that 
the  benefits  and  conveniencies  to  be  gained  by  it, 
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■will  alfo  be  very  great.  However,  when  the  li- 
ver is  brought  to  the  fands,  the  work  is  only  be- 
gun. It  is  neceflary  to  fpread  it  over  the  fands 
in  a lake  of  fome  feet  in  depth,  and  to  keep  it 
there  for  a confiderable  period  of  time,  if  not  for 
ever,  which  will  every  where  be  an  arduous  talk, 
and  in  fome  places  quite  imprafticable. 

This  lake  is  to  be  made  by  banking  quite  round 
the  fandy  plain.  This  bank,  mound,  or  rampart, 
mult  be  of  great  length  to  encompafs  large  fandy 
plains  ; however,  it  will  not  in  all  places  require 
to  be  of  great  height  ; and  as  turf  and  clay  are 
the  moft  proper  materials,  thefe  will  generally  be 
found  at  a fmall  depth  under  the  outfkirts  of  the 
fands,  and  they  are  eaOly  dug  and  put  together  ; 
and  in  fome  places  the  fkirts  of  hills  and  rifing 
grounds  will  anfwer  as  part  of ' the  furrounding 
artificial  mound.  It  is  fuppofed,  that  three  or 
four  feet  deep  of  water,  all  over  the  fandy  plain', 
is  fufficient ; for  although  hillocks  of  fand  fhould 
life  far  above  the  fur  face  of  the  water,  the  wind 
will  foon  blow  them  down  into  it,  which,  in  the 
courfe  of  no  long  time,  will  produce  a level,  or  a 
vad,  though  fnallow  lake. 

1 am  aware,  that  the  evaporation  would  be  fo 
' very  great  from  fuch  an  immenfe  furface  of  w'a- 
ter,  that  few  rivers  in  the  dry  feafons  would  be 
fufficient  to  fupply  the  wade  j but  the  rivers  of 
thofe  ccun'.rits  generally  overflow  their  banks 
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once  a-year  at  leaft  ; and  care  mufl  be  taken  to 
make  the  new  channel  fufficlently  capacious  to 
bring  enough  of  water  to  the  fands  in  the  wet 
feafons ; and  the  inundations  of  the  rivers  will 
bring  down  from  the  mountain  fuch  a quantity 
of  earth  and  flime,  as  will  in  the  courfe  of  time 
form  a coat  of  foil  over  part  of  the  fands,  upon 
which  vegetation  will  foon  appear,  even  under 
water ; and,  when  the  water  decreafes  in  the  dry 
feafons,  it  will  increafe  or  thicken  to  a good  fur- 
face  or  coat  of  grafs. 

Where  the  line  of  circumference  round  the 
outfide  of  the  fands  is  not  upon  a perfeQ:  level, 
they  fhould  only  aim  at  laying  a certain  diftriO:  or 
divifion  of  the  fands  under  water  at  once,  fup- 
pofing  it  was  no  more,  or  even  lefs,  than  a third 
part  at  one  time  ; and  it  fhould  be  confidered, 
whether  or  not  more  than  one  river  can  be  turn- 
ed on  to  fuch  irregular,  or  on  to  any  extenfive 
defarts.  When  great  rivers  are  turned  out  of 
their  ordinary  courfe  for  the  purpofe  of  flooding 
fandy  defarts,  I am  fenfible,  that  the  navigation 
from  the  fea,  if  there  is  any,  will  be  rather  injur- 
ed than  improved ; however,  if  the  new  channel 
is  formed  with  a view  to  that  purpofe,  the  inland 
navigation  may  be  greatly  improved,  as,  by  reafon 
of  catarads  and  water-falls,  many  rivers  are  in- 
capable of  inland  navigation  in  their  prefent  flate. 
Where  the  figure  of  the  furfacc  of  the  ground 
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■lakes  it  ncceffary  to  flood  the  fands  piece-meal, 
^ it  is  prefumed,  that  the  diflrid  of  fand  which  is 
under  water  will,  in  a few  years,  be  levelled  by 
the  winds,  and  the  agitation  of  the  water  ; and 
that  the  furface  of  the  fand  will  be  fo  immixed 
with  the  mud  or  fediment  of  the  river,  as  to  pro- 
duce a regular  coat  of  grafs  ; and  this  improve- 
ment will  be  effeded  the  fooner  where  the  rivers 
are  always  muddied  by  the  inundations  from  the 
mountains,  and  this  always  happens  where  the 
mountains  are  compofed  of  argillaceous  ftrata. 
When  the  furface  of  fuch  portions  of  fand  are 
covered  with  a fuflicient  coat  of  grafs,  inftead  of 
being  a nuifance  as  formerly,  they  will  then 'be- 
come of  great  ufe  and  value  for  pafture.  Exten- 
fivc  fandy  defarts  are  generally  fituated  between 
the  tropics,  or  in  warm  cliniates,  .without  them  ; 
and  thefe  fands  greatly  increafe  the  heat  of  fuch 
climates  5 but  where  water  can  be  fpread  over 
fuch  fands,  it  is  well  known,  that  heat  and  moif- 
ture  encourage  and  increafe  vegetation  j and, 
therefore,  a few  years  would  make  a wonderful 
change  on  fuch  fands.  However,  where  they  are 
covered  with  a coat  of  grafs,  they  mufl;  not  be  too 
foon,  nor  too  rafiily  deprived  of  all  moifture,  left 
the  heat  of  the  climate  in  dry  feafons'  fliould  parch 
the  furface,  and  endanger  its  being  broken  up 
again  by  the  winds.  The  fandy  plains  between 
ihe  tropics  will  foon  experience  a furprifmg 
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change  of  climate  when  laid  under  water.  In- 
ftead  of  the  burning  heats  which  are  now  fo  in- 
tolerable and  deftruftive,  a plentiful  and  falubri- 
ous  vapour  will  then  be  exhaled  from  an  exten- 
five  furface  of  water  and  humid  fand,  which  will 
cool  the  air,  and  make  thofe  countries  healthy, 
fertile,  and  pleafant,  which  are  now  unfufferable, 
even  to  the  raging  blood  of  the  lion  and  tiger, 
who  are  obliged  to  plunge  into  the  rivers  up  to 
the  noftrils,  or  to  retreat  into  the  deep  receffes  of 
gloomy  caverns,  during  the  heat  of  the  day. 

Deepening  the  rivers,  draining  the  moraffes, 
extirpating  fuperfluous  forefts,  and  flooding  the 
fands,  with  other  proper  and  necefl'ary  improve- 
ments of  the  ground  in  the  continent  of  Africa, 
would  totally  change  the  conflitution  of  the  cli- 
mate and  atmofphere  of  that  quarter  of  the  globe. 
Such  falutary  improvements  would  be  produdive 
of  wonderful  revolutions  in  that  great  continent. 
It  is  generally  known  and  allowed,  that  Africa  is 
moft  conveniently  fltuated  for  extenfivc  com- 
merce ; and  that  there  is,  in  many  of  the  known 
regions  of  that  continent,  a deep  and  excellent 
foiljtho*  in  moft  places  either  covered  with  wood, 
or  fteeping  in  moralTes,  or  fermenting  in  the  pu- 
trefying fruits  of  its  own  fertility,  all  of  which 
produce  fuch  an  immenfity  of  noxious  reptiles, 
infects,  and  animalcula^  that  the  air  and  the  wa- 
ters are  filled  with  them ; and,  of  courfe,  health, 
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plenty,  and  happinefs  are  banifhed,  and  will  ne- 
ver vifit  thofe  regions,  while  indolence  and  bar- 
barifm  bear  fo  much  fway  as  at  prefent. 

Indudry  and  good  government,  with  an  unity 
of  defign,  among  the  ruling  powers  of  that  coun- 
try, for  the  general  good,  would  foon  make  it  a 
paradife ; but  the  foundation  of  fuch  happinefs 
mufl;  be  laid  by  Europeans.  Were  Africa  pro- 
perly improved,  many  extenfive  regions  of  it 
might  vie  with  any  part  of  the  known  world  for 
the  excellence  and  abundance  of  its  produdlions, 
and  for  extepfive  and  profperous  commerce,  and 
every  human  felicity. 

The  great  importance  of  this  fubjed  is  a fuffi- 
cient  apology  for  my  propofing  it. 

If  the  nations  and  rulers  of  the  world  will  not 
regard  what  fuch  an  obfcure  perfon  fays  upon 
fuch  momentous  topics,  that  is  not  my  fault.'  I 
have  done^y  duty. 

But  why  jQiould  I fufpefl,  that  the  beft  inten- 
tions, and  moft  honeft  endeavours,  Iliould  be  al- 
together loft  ? Some  good  philofopher  may  take 
notice  of  thefe  ruftic  hints,  alTume  the  fubjeft, 
and  communicate  it  to  the  world  in  more  ample 
form,  and  a better  drefs ; and  then  others  will  be 
emulous  to  follow  him,  until  at  laft  it  becomes 
as  popular  a fubjedl  as  it  is  a fertile  one  ; and 
there  never  was  a fubjedt  of  greater  magnitude 
‘ ■ and 
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and  importance,  for  the  Improvement  and  welfare 
of  the  world,  propofed  by  man. 

There  is  no  lefs  propofed  than  fuch  real  and 
folid  improvements  of  all  parts  of  the  world  as 
are  actually  accompUflied,  in  China,  and  in  fome 
other  places  j and  it  is  fuppofed,  that  thefe  im- 
provements , would  enable  the  earth  to  maintain 
near  double  the  number  of  its  prefent  inhabitants, 
and  that  they  would  be  much  better  maintained 
than  multitudes  are  in  the  prefent  unimproved 
flate  of  many  countries  ; that  by  thefe  improve- 
ments, the  feveral  communities  on  the  fame  con- 
tinent would  be  much  better  connected  together, 
in  mutual  intercourfe,  by  the  improvement  of  in- 
land navigation  j and' that  all  nations  would  re- 
ciprocally reap  the  benefits  of  thefe  improvements  * 
by  the  multiplied  means  and  conVehiencies  of  en- 
larged commerce.  _ And,  to  crown  all,  the  extir- 
pation of  the  fuperfluous  ivoods,  deepening  the 
rivers,  and  draining  the  morafles  of  the  worlds 
would  bring  about  fuch  a total  change  of  the  cli- 
mate and  atmofphere  of  all  nations,  that  ficknefs 
and  pain  would  in  a great  meafure  be  banlfhed 
from  the  children  of  men,  when  they  would  every 
where  breathe  a purer  air,  and  enjoy  a more 
wholefome  diet,  the  confequences  of  which  would 
be  the  enjoyment  of  firm  health,  longevity,  and 
happinefs  in  all  parts  of  the  earth. 


FINIS. 
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ERRATA. 

• ' VOL.  II. 

Page  8.  line  i<).for  grillyj  read  gritty. 

P.  58.  1.  24.  for  ham  eaft  to  weft,  r,  from  weft  to  eaft. 

P.  91. 1. 15.  for  grounds,  n,  ground. 

P.  95.  jl.  3, /or  fyfterai  r.  Xyfterns. 

P.  9j.  1.  XT.  for  new  earth,  r.  a new  earth. 

P.  II a.  1. 10.  r.  muft  fublide  mixt  and  blended. 

P.  125. 1.  zo.far  about  five,  r.  of  about  five. 

P.  130. 1.  21.  for  origin,  r.  organization. 

P.  13!.  1.  x^.for  and  upon,  r.  within  and  upon. 

••  P.  135. 1.  XX.  for  real  and  partial,  reft  at  a height,  r.  real  or  partial- 
P.  141. 1.  XT.  for  range,  r.  ranges. 

P.  147. 1.  8.  for  on  an  accurate,  r.  that  on  an  accurate. 

P.  204.  1.  i.for  depofition,  r.  difpolition. 

P.  289. 1.  a6.  for  the  hunting  of  leopards,  r.  hunting  leopards. 

P.  332. 1.  XT,,  for  being  thrown  out,  r.  thrown  out. 

P.  335(.  1.  9. /or  finall-pox  as,  r,*fmall-pox  is. 

P.  387. 1.  i9./or  I have,  r.  I had.  ' 

P.  396. 1.  XT,,  for  or  variety,  r.  or  vacuity. 

P.  4io.  1.  7.  for  Ameer,  r.  Amur. 

P.  469. 1.  2%.  for  thefe,  r.  that. 

P.  469. 1.  25. /or  impracticable,  r.  practicable. 
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